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PROCEEDINGS 


AMERICAN    PHILOSOPHICAL    SOCIETY. 


JUNE  TO  DECEMBER,  1877. 


Stated  Meeting,  May  20(A,  1877. 

Preseot,  12  members. 

Vice-President,  Mr.  Pbice,  in  the  Chair. 

Prof.  Geo.  Stuart  and  Dr.  Rothrock,  newly-elected  mem- 
bers, were  introduced  to  the  presiding  officer  and  took  their 
seats. 

A  letter  accepting  niembei-ship  was  received  from  Mr.  J. 
Douglass,  dated  I'ha-nixville,  Pa.,  May  8,  1877, 

Letters  of  envoy  wave  received  from  tlie  R.  Academy  at 
Amsterdam,  DecembiT  1,  1876,  and  from  the  U.  S.  De- 
j>artmeut  of  the  Interior  at  Washington. 

Letters  of  acknowledgment  were  received  from  the  R.  A. 
Amsterdam,  January  ti,  1877  (95,  97);  B.  S.  N.H.,  May  10, 
1877  (96,  98);  Dr.  Green,  Lib.  Ren3selaer  Pol.  Inst.,  Jlay 
11,  1877(Cat.  I-II.). 

Donations  were  received  from  the  R.  A.,  Amsterdam ;  Ger. 
Geol.  Soc.,  Berlin:  Zool.  Gart.  Frankfort;  K.  H.  S.  Leip- 
sig;  R.  A.  d.  L.,  Rome;  Vnudois  Soc.  Lausanne;  Geog. 
Soc.  and  Rev.  Pol.  Paris,  and  Nov.  Met. ;  B.  H.  N.  S. ;  .Mr. 
Hubert  Howe  Bancroft,  of  New  York ;  Mr.  W.  E.  Dubois ; 
Penn  Monthly;  Med.  News  and  Lib.  Philadelphia;  Corns. 
2d  Geol.  Sur.  Pa. ;  Howard  University,  Washington,  D.  C. ; 
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TJ.  S.  Dep.  Interior ;  Botanical  Gazette,  Logaiisport,  lud. ; 
Kansas  State  Hist.  Soc. ;  Mr.  H.  S.  Scudder  aud  Mr.  Archi- 
bald Liversidge,  Sydney,  Australia. 

Prof.  Cope  presented  a  comnmniuation  for  the  Proceedings 
entitled,  "On  the  Reptilian  Bone  Bed  in  East  Illinois.  By 
E.  D.  CJope;"  illustrated  the  interesting  points  of  the  pa|:>er, 
and  the  doubtful  character  of  the  horizon  of  the  formation 
from  which  the  remains  were  obtained ;  but  leaned  to  the 
view  that  it  was  of  Permian  age.  The  vertebrse  of  these 
reptiles  are  perforated,  showing  the  existence  of  a  clvtrda 
dorsalis,  a  character  unknown  iu  living  animals  except  in 
one  New  Zealand  genus. 

Prof,  Cope  eomniunicated  also  a  i)aper  "  On  some  new  and 
little  known  reptiles  and  fishes,  from  the  Au8tro-ri|)ariau 
region  of  the  United  States;"  explaining  the  boundaries  of 
the  region,  Ac. 

Nominations  836,  837,  838,  were  read. 

And  the  meeting  was  adjourned. 


Elated  Meeting,  June  Ibtk,  1877. 

Present,  17  members. 

Vice-Presideut,  Mr.  Fraley,  in  the  Chair. 

Dr.  Morehead,  a  newly  elected  member,  was  introduced 
to  the  presiding  officcrand  took  his  seat. 

Lettei-3  of  envoy  were  received  from  the  Observatory  at 
Turin,  dated  May  17  ;  the  Ohs.  Harvard  Coll.,  June  5  ;  and 
the  Department  of  the  Interior,  May  27,  1877. 

Letters  of  acknowledgment  were  received  from  the  Asiat  ic 
Society  of  Japan  (93  to  97) ;  the  R.  Acad.  Linc.,Rome  (XII, 
XIII,  i,  ii,  XIV,  XV,  i,  ii,  and  Proc.  Vols.  8  to  14);  Insti- 
tute of  Luxembourg,  May  5  (95,  97) ;  R.  Aetron.  Society, 
May  9(96,  98);  Soc.  of  Antiquaries,  London,  May  11  (96, 
98);  London  Statistical  Society,  May  11  (96,  98);  and  the 
Victoria  Institute,  May  8  (96,  98). 
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Douatioiia  for  the  Library  were  reported  from  the  Mining 
Bureau  at  Melbourne;  School  of  Mines  at  Ballaj^t ;  R. 
Danish  Society;  Imp.  Academies  at  Berlin,  Vienna  and 
Bruxeltes;  the  Scientific  Oluh  at  Vienna;  Art  Union  at 
Ulm;  R.  Observatory  at  Turin;  M.  Aless.  Dorna;  R.  Acad, 
at  Rome;  M.  P.  De  Ssiussure  and  Rev.  Pol.  Paris;  R.  So- 
ciety, R.  Institution,  R.  Ast.  Society,  Meteor.  Committee, 
and  Nature,  London  ;  Lord  Lindsay  ;  CaTiadian  Journal  of 
Sciences,  Toronto;  B.  S.  N.  History;  Observatory  at  Har- 
vard College;  Amer.  Chemist;  Fninklin  Institute,  Acad. 
Nat.  Sciences,  Jour.  Pharmacy,  Med.  News,  Penn  Monthly, 
and  Zoological  Society  at  Philadelphia;  Prof.  E.  D.  Cope; 
Mr.  Horace  W.  Smith;  Mr.  Joel  A.  Alleu;  the  U.  S.  Fish 
Commission  ;  U.  8,  War  Dejwirtment ;  Mr.  Edwin  A.  Bar- 
ber ;  Botanical  Gazette  of  Logansiiort,  Ind. ;  Wisconsin  State 
Historical  Society;  M.  Barcemi,  of  Mexico;  and  Sillinian's 
Journal. 

A  co|)y  of  the  Proceedings,  No.  99,  just  published,  was 
laid  upon  the  table. 

The  death  of  Mr.  Edmund  Quincy,  a  member  of  the 
Society,  was  announced  by  the  Secretary. 

Dr.  Sadtler  read  a  paper  entitled,  "Dichlorsaiicylic  Acid, 
by  Dr.  Edgar  F.  Smith,  Ph.D." 

Pending  nominations  Noa.  83C,  8.37,  888,  were  read. 

The  chairmaa  of  the  Committee  on  the  Wootten  process, 
Dr.  R.  E.  Rogers,  read  the  following  report : 

Tlic  Committee  to  whom  whs  refcrrcil  the  examination  or  Mr,  John  E. 
Wootten's  method  of  ulili zing  coal  dirt  Troni  the  waste  heaps  in  the  anthra- 
cite miniDg  regiona  by  the  Resolution  or  tlie  Socicly  of  November  17,  and 
December  1,  187G,  respectfully  report : 

Unanimously,  that  the  niethoil  of  Hr  Wootten  as  exhibited  to  them  is 
meritorious  and  succcssfiil. 

But  Uiey  disagree  as  lo  its  originality  ;  and  they  therefore  prefer  to  refer 
Ihequcslion  oftlic  award  of  the  premium  to  Ihe  Si>ciety, 

Signed  by  It.  E.  Rogers,  Wui.  A.  Ingham,  J.  Blotlget  Britlon,  Robert 
Briggs  and  Gi'o.  P.  Barker. 

After  a  full  statement  of  their  individual  opinions  had 
been  made  by  the  members  of  the  Committee  who  were 
present. 
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Dr.  Rogers  nidved  the  following  Resolution: 

Itemlred.  Tl>ii'  in  view  of  the  orifiinality,  merit  and  bucccbs  of  Mr. 
Woollen's  process  foruiiliEing  coal  waste,  Mr.  Wootten  be  awarded  the 
pi'trniiiiui  above  referred  to. 

Aftop  discHssion  on  which  resolution  it  was 

Heii-hed,  Tljat  Ihe  Iteimrt  lie  recommilted  to  the  Committee,  with  in- 
Etructioiis  tliat  all  compcling  methods  Ire  (considered  hj  the  Committee 
wiiicli  sliat]  he  preseuled  lu  its  consideration  witliin  three  months  after 
pii1>lie  advertisement  hy  the  Siicietj  iu  two  city  papers  once  a  week  for 
three  weeks  :  the  ftiDCtion  of  llie  Committee  l)eing  clearly  understood  to  be 
to  rc|>ort  on  the  success,  the  originality,  and  the  merits*  of  the  process. 
And  the  Society  was  adjourned  at  11  o'clock,  p.  M. 


Stated  Meeting,  July  2(iih,  1877. 

Present,  16  membera 

Vice-President,  Mr.  Fraley,  in  tlie  CImir. 

Prof.  H.  Drajwr,  a  newly-elected  member,  was  introduced 
to  the  presiding  officer  and  took  his  seat. 

Visitor,  Mr.  Wallace,  of  Ansonia,  Conn. 

A  photognipli  of  Mr.  Sears  C.  "Walker  was  received  from 
the  Smithsonian  Institution,  for  the  album. 

Letters  of  acknowledgment  were  received  from  the  R.  S. 
of  Tasmania,  Dec.  27,  1876  {92,  93,  94);  R.  T>.  A.  Copen- 
hagen, June  16,  1877  (96,  98) ;  N.  H.  Uniou  at  Bremen, 
July  1,  1877  {96,*  98)  (•  asks  for  97  not  received) ;  A.  d. 
L.  Rome  (97) ;  Trubner  &  Co,  London,  June  29, 1877  (96,» 
98);  N.  Hampshire  Hist.  Soc.  July  2.  1877  (99);  and  the 
Chicago  Hist.  Soc.  June  14  and  29,  1877  {94,  95,  96,  97,  98). 

Letters  from  the  R.  Acad.  Berlin,  June  15,  July  2,  were 
received,  requesting  missing  pages  Proc,  Vol.  VH,  pp.  121- 
1(53,  and  Vol.  IX,  1870,  plates  6,  7,  8. 

A  letter  from  the  Bureau  of  Education,  Washington,  D. 
C,  was  received,  refinesting  replies  to  inquiries  respecting 
meetings  and  publications. 

■  .Mr.  Brlggs  n-tshecl  tlio  attention  of  tlie  soctrty  to  be  drnwn  to  a  clerical  error 
111  the  prlnluil  Procpedlnjts  of  I't-cembfr  1,  IfTi),  wlicri'by  tlif  Hord  "inernB'' 
vas  omitted. 


b,Goo(^lc 


Letters  of  envoy  were  i-e(;eived  from  tbe  R.  Xorw.  Uni- 
versity; K.  K.  Z.  B.  G.  Vienna;  N.  G.  Bamburg;  and  the 
U.  S,  Depart.  Interior,  "Washington. 

Donations  for  the  Library  were  received  from  the  R.  S. 
Tasmania ;  Phya.  C.  Obs.  St.  Petersburg ;  R.  Nor.  Univ. 
Christiania;  K.  K.  Geol.  R.  Vienna;  Aiithro.  G.  and  K.  K. 
Z.  B.  G.  Vienna;  D.  Geol.  G.  Berlin  ;  K.  L.  0.  A.  D.  N. 
Dresden  (with  a  tetter  requesting  a  renewal  of  tlie  old  cor- 
respondence*);  Ed.  Haua  und  Landwirthschaft  Kalendar, 
Munich;  V.  f.  K.  a.  A.  Ulm;  N.  H.  G.  Bamburg ;  A.  d. 
L.  Rome;  Portuguese  Commissionera  to  the  Centennial 
Exhibition ;  S.  de  Geog.,  Ed.  Annales  dee  Mines,  and  Revue 
Politique,  Paris;  R.  A.  Brussels;  Astronomical  Society, 
Royal  S.  of  Antiquaries,  Zoological  Society,  and  Nature, 
London;  R.  Cornwall  Pol.  Society;  N.  H.  S.  Newcastle- 
upon-Tyne;  Director  of  Geol.  Survey,  Canada;  Ed.  Cana- 
dian Journal  of  Science;  E-^sex  Institute;  A.  Acad.  A.  and 
S. ;  Boston  N.  II.  S. ;  .Maas.  State  Board  of  Health  ;  S.  II. 
Scudder,  Cambridge;  Ed.  Science  Observer,  Boston;  Am, 
Jour.  Science  and  Art.s  ;  Yale  College  ;  Geol.  Survey  New 
York,  Prof.  Hall,  Albany;  Young  Men's  Association,  Buf- 
falo; Acad.  N.  S.  Philadelphia;  Franklin  Institute;  Jour, 
of  Pharmacy;  Jour,  of  Med.  Sciences;  Med.  News  and  Li- 
brary; Penn  Monthly;  E.  D.  Coj^e,  Philadelphia;  Peabody 
Institute,  Baltimore;  Dep.  Int.  Wiishington;  ('hicago 
Acad.  Sciences;  Ed.  Botanical  Gazette,  Iiid. ;  M,  Bai-cena, 
Mex  ieo. 

*  On  motion  of  Dr.  LeConte,  it  was  resolved  that  the 
Kais.  Leopold.  Carol.  Academic  at  Dresden  be  restored  to 
its  place  on  the  list  of  correspondents,  and  that  it  be  sup- 
plied with  all  missing  volumes  of  Tnmsactions  and  num- 
bers of  Pi-oceedinjp*  as  far  as  josaible.     (See  Mar.  ;t,  187G.) 

Dr,  Draper  read  and  explained  a  pai»er,  entitled  "  Dis- 
covery of  Oxygen  in  the  Sun  by  Photography,  and  a  new 
theory  of  the  Solar  Spectrum,  by  Prof.  Henry  Drai>er,  M.I>." 

Prof.  Barker  expressed  his  pleasure  at  hearing  this  paper, 
which  in  his  opinion  was  the  most  important  contribution 
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to  Solar  Physics  made  in  America  in'tliis  century.  Grant- 
ing tlie  fact  of  the  existence  oi  bright  lines  in  the  solar  sjioc- 
trum,  and  no  one  after  seeing  Prof.  Draper's  photographs  on 
collodion  could  doubt  the  fact,  all  the  new  views  expressed 
in  this  pajier  follow  as  a  matter  of  course.  The  bright  liueB 
are  not  only  clearly  apimrent  when  looked    for,  hut   are  nu- 


Mr.  ChaM  joined  In  the  tribute  of  merited  admiratinn  fur  Dr.  Draper's 
brilliant  iltscuvcritg,  unit  suggested  thni  a  possible  explanation  fur  the  diP- 
fercnt  action  of  different  elements  migbt  lie  found  in  difrercn<*eit  of  density 
and  elasticity. 

W.  M.  Hicks  (L.  E.  and  D.  P.  Mag,  June  ISTT),  iiy  special  assumptions. 
and  bj- a  mistake  in  calrulalion  (see  liis  nole  in  P.  Mag,  .Inly  1877).  ob- 
tains the  ratio  —  ^:  1.43:t.  He  says  :  "If,  tlien,  lliciMOiitomsorii  molecule 
have  separated,  tiieru  fieem  only  two  ways  of  accounting  Hir  il.  Either 
their  relative  motion  becomes  so  large  as  to  overcome  llic  force  of  attrac- 
tion, or  some  external  force  must  act  u|ion  tliein,  wliicii  can  be  nothing 
less  than  a  reaction  1>clwi-L-n  them  and  Aonio  other  molecule.  The  lulter  is 
the  hyiHHhwis  I  have  adopted  in  Ihe  following  investigation,"  My  own 
ratio,  based  on  relative  motions    iProc.  Am.  Phil.   Soc.,    xiv..  i;si).  is 

—  =  2  tt''   :-  (r'  +  41  -     l.«3.     This  coincidence  is,    of   course,    purely 

accidenial.  but  it  is  none  tin-  less  curious.  ThercHsoniuguiion  nliicli  it  was 
based  seems  to  justify  lioth  my  own  views  of  tlie  kindle  energiea  in 
perfect  gases,  and  Hicks's  view  of  the  importance  of  temperature  relations 
in  coercible  gases. 

In  a  mass,  like  the  Sun,  which  is  presumably  »|  or  near  the  ixiint  of  din- 
sociation.  gaseous  permanence  and  gaseous  density  would  both  contribute 
to  a  change  of  elliptic  intt  lineiir  radial  oscillations,  which  would  have  ac- 
quired their  mean  velocity  at  points  ranging  Iretween  aljoul  180,000  miles, 
and  280,000  miles  above  the  Sun's  surface.  It  is,  therefore,  quite  possible, 
especially  if  iiydrogcn  is  metallic,  that  oxygen,  carbon,  and  other  non- 
metals,  may  have  jirealer  cenirif«i;al  tendencies  than  hydrogen  and 
metallic  vajiors.  Pcrhniw  Bpcciroscopic  observations  near  the  Sun's  [Kiles 
may  present  aome  conlra'ts  with  eipiatorinl  observations,  which  will  help 
toward?  a  sottlcaient  of  the  cjucstion . 

Prof.  Barker  communicated  a  "  Xote  on  the  exactitude  of 
the  French  normal  fork ;  a  reply  to  the  jiaper  of  Mr.  A.  J- 
Ellis;  by  Rudolph  Kotiig,  Ph.D,"  of  Paris;  and  said  that 
the  matter  was  one  of  great  ini]K)rtiinco;  for  if  Mr.  Ellia' 
attack  could  be  sustained  no  confidence  could  be  placed  in 
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nm\  tlierefore  no  use  could  be  made  by  phjaieista of  the  large 
mid  valuable  instruments  in  the  physical  laboratory  of  the 
University  of  Pennsylvania  made  by  Dr.  Kbnig.  of  Paris. 
He  was  happy,  therefore,  to  he  able  to  place  on  record  so 
complete  a  refutation  of  the  unwarranted  assertions  of  Mr. 
Ellis  by  the  aid  of  Prof,  Helmholtz  and  Prof.  Meyer  of 
Hobolien, 

Pmf.  Lesley  commiimcated  a  paper,  entitled  "Note  on 
the  probable  derivation  of  Maiupto^  from  the  Egyptian 
formula  Maxeni  after  proper  names,"  and  explained  his 
views  of  the  appearance  of  such  sacerdotal  terms  in  early 
times  on  the  monuments  of  Egypt  and  in  later  times  in  the 
literature  of  Greece  and  Rome.  He  suggested  the  posatble 
etymology  of  "/.:•■<;,  '<*,i;"(Ju;.'nu>  (=;a5at;i>«^)  from  the  Egyptian 
alp.  orp^  vine,  wine,  in  the  sense  oi  Jucundus,  joyous  ;  while 
'.«!-!/.  corresponded  to  the  Hebrew  barak,  beatw^,  blessed.  In 
like  manner  the  /at  of  the  monuments  reappears  in  the  Latin 
/titus,  safe,  secure,  [lermanent,  unshakeable,  and  possibly  in 
Mus,  the  cosmos,  or  established  oi-der,  &c. 

Prof.  Chase  suggested  a  mode  of  reaching  the  demonstra- 
tion of  bright  lines  in  the  solar  Sjiectrum  by  mathematical 
relations  between  four  elementary  formulae  of  the  solar  sys- 
tem based  on  the  nebular  hypothesis. 

Prof,  Cope  communicated  two  papers,  entitled,  "  On  a  new 
species  of  Adacida>  from  the  Tertiary  of  Georgia;"  and 
"  Tenth  Contribution  to  the  Herpetology  of  Tropical  Amer- 
ica: by  E.  D.  Cope." 

Upon  a  rei>ort  from  Mr.  K  K.  Price,  Chairman  of  the 
Committee  on  the  Michaux  Legacy,  it  was 

R""lred,  Th«t  lliree  cojik's  of  llio  Joiinml  of  Porpstry  be  subBCribed 
for.  out  of  the  Michniix  Lc-t'acv ;  one  for  tlic  Society  ;  one  for  Ihe  Professor 
of  Botany,  LecUlrer  in  the  PnrK  ;  .iiid  one  for  the  use  of  the  Committee 
on  the  Michaux  Legacy. 

On  motion  of  Prof.  Barker,  a  vote  of  thanks  was  passed  to 
Prof,  Drajier  for  the  gift  of  the  excellent  illustrations  ac- 
companying his  paper. 

Pending  nominations  Xos.  8-36,  837,  838,  were  read  and 


b,GoO(^lc 


bal  lotted  for,  and  on  a  scrutiny  of  the  ballot  boxes,  the  fol- 
lowing i^rsons  were  declared  duly  elected  membera  of  the 
Society : 

Mr.  H.  C.  Humphreys,  Chemist,  of  Philadelphia. 

Prof.  1.  I.  Sylvester,  of  Johns  Hopkins  Univ.,  Baltimore. 

Mr.  John  Ericsson,  of  New  York. 
And  the  meeting  was  adjourned. 


Staled  Meeting,  August  llth,  1877. 

Present,  8  membei-s. 

Secretary,  Dr.  LeCoste,  in  the  Chair. 

Letters  acknowledging  the  receipt  of  Proceedings,  94  to 
99,  were  received  from  the  R.  Observatory  at  Greenwich  ; 
the  Radclifte  Obaernatory;  Philosophical  Society  of  Liver- 
pool; the  East  Tennessee  University;  Ponghkeepsie  X.  H. 
Society;  Wisconsin  Hist.  Society;  Library  of  Congress; 
Public  Library  of  New  Bedford ;  Library  of  Yale  College ; 
Northern  Academy  of  Hanover,  Ind. ;  IT.  S.  Coast  Survej- 
Office;  American  Journal  at  New  Haven;  Linnean  Society 
at  Lancaster;  Butfalo  N.  11.  Society  ;  Prof.  L.  Rutimeyer, 
John  L.  Campbell,  C.  F.  Brackett,  C.  E.  Button,  W.  A. 
Hammond,  E.  Goodfellow,  T.  L.  Kane,  Thomas  Hill,  P.  F. 
Rothermel,  R.  S,  Williamson,  Jus.  LeConte,  John  LeConte, 
Cleveland  Abbe,  J.  P.  Clarke,  Joseph  Henry,  M.  F.  Long- 
atretb,  Jas.  D,  Dana,  and  C.  A.  Young,  now  of  Princeton. 

Donations  for  the  Library  were  received  from  the  R. 
Academies  at  Berlin  and  Brussels  ;  the  Antiquarian  Society 
at  Copenhagen ;  M.  Chabas  ;  M.L.Hugo;  the  Geographical 
Society  and  Revue  Politique,  Paris ;  the  Observatories  at 
Madrid,  Mexico,  Bnenos  Ayres  and  Coi-doba  ;  the  R.  Astro- 
nomical and  Zoological  Societies  and  London  Nature;  the 
Philosophical  Society  at  Glasgow;  the  Canadian  Naturalist ; 
Government  of  Canada  ;  Peabody  Museum  at  Cambridge  ; 
Appalachian  Club;  American  Antiquarian  Society  ;  Whelp- 
ley  and  Storer ;  Silliman's  Journal;  Mercantile  Library  of 
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New  York;  >i.  J.  Hist.  Society;  Frankliu  Institute;  Jour, 
of  Pharmacy  ;  News  and  Library  ;  Peun  Monthly  ;  Mr,  T; 
Meehaii ;  TJ.  S.  AVeather  Bureau  ;  Botanical  Gazette,  Hano- 
ver, liid. ;  B.  S.  Lyman,  Tokei ;  and  Prof.  A.  Livereidge,  oi 
Sydney,  N.  S.  W. 

Tlie  death  of  Prof.  Dr.  Frederick  August  Tholuck,  at 
Halle  an  der  Saale,  June  10,  aged  78  years,  was  announced, 
with  remarks  by  the  Secretaries. 

The  death  of  W.  Timothy  Abbot  Conrad,  in  Trenton,  N. 
J.,  August  8,  aged  73  years,  was  announced,  with  remarks 
by  Prof,  Co(ie, 

Dr.  Genth  read  his  eleventh  contribution  from  the  Lahoni- 
tory  of  the  University  of  Pennsylvania,  entitled  "On  Some 
Tellurium  aud  Vanadium  Minerals  ;  by  F.  A.  Genth." 

Prof.  Cope  exhibited  and  described  some  recently  discov- 
ered fossils,  one  of  which  was  a  east  of  a  gar-pike,  of  sup- 
posed late  tertiary  date,  to  which  he  a-ssigned  the  provi- 
eiounl  uame.  Clasles  cuneatus — a  possible  link  between  the 
extinct  and  living  genera  of  that  family. 

He  eommunicatetl  also  a  pafwr,  entitled  "  On  some  new 
or  little  known  Reptiles  and  Pishes  of  the  Cretaceous,  No. 
3,  of  Kansas,  by  E.  D.  Cope." 

Mr.  Briggs  added  some  jiotnts  to  his  previous  paper  on 
the  Vena  contraeto.,  and  made  spme  remarks  on  the  omis- 
sion from  text-hooks  of  the  elementary  fact  that,  whereas 
an  nnsy sterna tically  balanced  fly-wheel  runs  steadily  and 
without  injury  to  its  housings  so  long  as  its  rate  of  rotation 
suffers  no  change,  the  contrary  is  the  case  when  its  rate  is 
i«tardcd  or  accelerated. 

The  minutes  of  the  last  meeting  of  the  Board  of  Officers 
and  Members  in  Council  were  read,  and  it  was  then,  on  mo- 
tion, 

FUiohed,  Tlidt  the  lliirtuc-n  uppliciitiuns  Tor  tlic  pi'imiiiiin  for  n  cou1-r)irt 
buruiii^  iip|)arntus  nflercd  by  the  Sociely,  thus  fiir  rtcuivLHl,  he  referred  to 
the  L'oiumliife  con sitlc ring  the  award  of  the  preiiihim  :  luid  that  the  Com- 
mitter be  requested  to  prepnre  a  proper  form  of  a<1vertiseiiient  in  accord- 
HTicc  witli  |i  receut  resolution  of  tlie  SocLcty. 

On  motion  it  was  ordered  that  the  name  of  the  Daven-  ' 
pitoc.  AMKR.  rHium.  9W.  xvii.  lOO.  a.     pristed  jas.  8.  1878, 
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port  Academy  of  Sciences  be  placefl  on  the  List  of  Corre»- 
poiidentB  to  receive  the  Proceedings  from   the  year  1870 
onwards. 
And  the  meetiiiif  was  a^ljourned. 


SlafM  Metling,  Septernber  2\st,  1877. 

Present,  12  members. 

Vice-President,  Mr.  Fralet,  in  the  Chair. 

Visitor,  Mr.  A.  E.  Carpenter,  of  Philadelphia. 

Letters  accepting  membersliip  were  received  from  Mr. 
John  Ericsson,  dated  New  York,  July  1 ;  from  Mr.  H.  C. 
Hu m [lb rey,  dated  Seabrook,  Conu.,  August  10;  from  Prof. 
J,  J.  Sylvester,  dated  St.  John's  College,  Cambria,  August 
11;  from  Prof.  James  Oeikie,  Perth,  Scotland,  August  14, 
1877. 

A  photograph  f.ir  the  Album  was  received  fmm  Mr. 
James  Qeikie. 

Letters  of  acknowledgment  were  received  from  Prof. 
Steenatrup,  Copenhagen,  August  31(99);  Royal  Zoological 
Society,  Amsterdam,  July  14  (90,  98) ;  M.  Ilenri  de  Saus- 
sure,  Geneva,  August  15  (96,98);  Bui'eau  des  Longitudes, 
Paris,  July  18  (96,  98);  Royal  Society,  Edinburgh,  August 
8  (96,  98) ;  Xatunil  History  Society,  Northumberland,  Ac, 
August  22  (96,  98). 

Letters  of  envoy  were  received  from  the  Royal  Society  of 
New  South  Wales,  July  11, 1877  ;  S.  de  Geo^raphie  Com- 
merciale  de  Bordeaux,  June  1 ;  Meteor.  Office,  London,  July, 
1877  ;  .Mr.  IL  S.  Eddy,  Cincinnati,  Ohio,  Augnat  28. 

A  letter  was  received  from  Mr.  Ludwig  Mejer,  Secretary 
of  the  Natural  History  Society  of  Hanover,  informing 
the  Society,  that  Nos.  96  and  9!i,  sent  to  Prof.  Stromeyer, 
had  been  given  on  the  death  of  that  member  of  the  Society 
to  the  Society  in  Hanover,  and  requesting  that  tbe  gift  be 
confirmed,  and  the  transmission  of  Proceedings  he  continued 
on  the  basis  ()f  exchanires. 
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On  motion  the  title  of  the  Nat,  Hie.  Society  of  Hanover 
■wan  ordered  to  be  placed  on  the  list  of  Corresjwnding  Socie- 
ties to  receive  tlie  Proceedings. 

Donations  for  the  Library  were  received  from  the  Depart- 
ment of  Mines,  Victoria,  N.  S.  W. ;  Imp.  R.  Academies  at 
Berlin,  Rome  and  Brussels ;  the  i:»ociety  at  Augsburg  ;  Geo- 
graphical  Society  and  Annales  des  Mines,  and  R.  Politique 
at  Paris;  Society  of  Antiquaries ;  Nature  aud  Cobden  Club, 
London ;  Boston  S.  X.  II. ;  Sillinian  and  Dana ;  College 
of  Physicians,  Penn  Monthly,  Franklin  Institute,  Amer. 
Jour,  of  Pharmacy,  Medical  News,  and  E.  D.  Cope, 
of  Philadelphia;  Mr.  John  Ericsson  of  New  York;  Prof. 
H.  l>.  Eddy  of  Cincinnati ;  and  the  Mexican  Meteorologi- 
cal Observatory. 

The  death  of  Prof.  Louis  Stroraeyer,  at  Hanover,  iti 
August,  1876,  was  announced  by  the  Secretary. 

The  death  of  Mr.  Robert  Were  Fox,  at  Falmouth,  Eng- 
land, July  25,  in  the  88th  year  of  his  age,  was  announced 
by  the  Secretary. 

Prof.  Sadtler  communicated  verbally  bis  personal  observa- 
tions of  collections  of  so-called  I'arafline  from  around  the 
pipes  and  bore  holes  of  the  Oil  region,  and  his  laboratory 
demonstration  that  it  was  a  mechanical  emulsion  of  gas  and 
water  condensed  upon  the  surfaces  from  which  it  is  col- 
lected. 

Prof  Sadtler  promised  soon  to  give  the  finished  results  of 
his  investigations  in  the  Laboratory  of  the  University  into 
the  nature  of  the  natural  gases  emitted  by  the  oil  wells.  He 
has  already  discovered  that  the  higher  hydro-carbons  of  the 
marsh  gas  series  are  really  present  in  these  gases  almost  uni- 
vei-sally, 

A  description  of  the  Spouting  Wilcox  Well,  No.'l,,  in  Mc- 
Kean  county,  by  W.  Charles  A.  Ashburner,  of  the  Geolog- 
ical Survey  of  Pennsylvania,  with  a  graphical  representation 
of  the  time,  order,  and  height  of  a  series  of  jets  from  it, 
was  read  by  the  Secretary, 

Mr.  Briggs  explained  why  and   how  this  phenomenon  of 
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paroxysmal  ejeotion  from  a  bore  hole  can  only  occur  in  case 
the  upper  section  of  the  hole  bus  a  larger  diameter  than  the 
lower. 

The  first  of  the  aeries  of  colored  geological  county  maps 
of  Pennsylvania,  in  preparation  by  Mr.  Julius  Bienof  New- 
York,  to  illustrate  the  reports  of  progress  of  the  Assistant 
Geologists  of  Pennsylvania,  viz:  a  map  of  Fayetle  county, 
was  exhibited  by  the  Secretary,  who  said  that  its  chief  value 
consisted  in  its  careful  difierentiatiou  of  the  Coal  Measures 
into  four  series,  its  exhibition  of  all  the  isolated  patches 
left  by  erosion,  and,  in  geiiend  terms,  the  Completeness  of  its 
outcrop  lines,  carefully  traced  as  they  had  been  by  its  author. 
Prof,  J.  J.  Stevenson,  on  foot,  throughout  the  district.  A 
copy  of  the  old  geological  State  map  of  1842  (published  in 
1858)  was  exhibited  to  show  tho  contrast,  and  the  progress 
of  our  knowledge  of  local  geology  of  the  State,  as  well  as 
to  illustrate  the  ditterent  way  in  which  the  second  survey  of 
the  State  can  be  carried  on,  owing  to  more  fortunate  cir- 
cumstances. 

Prof.  Chase  placed  upon  the  blackboard  some  of  his  resulti< 
in  a  search  (by  request  of  Professor  Draper  of  New  York) 
for  some  harmonic  series  of  lines  in  the  solar  spectrum.  He 
gave  the  coincidences  which  appear  in  the  case  of  the  Gold 
lines,  the  Barium  lines,  and  es|ieciallyof  Fi-auenhofer's  diirk 
lines,  and  concluded  with  an  earnest  protest  against  the 
assumption  that  such  coincidences  can  be  merely  accidental. 

Pending  nomination  No.  839  was  read. 

The  following  report  was  read  by  Mr.  Price,  as  Chairman 
of  the  Committee  on  the  Miehaux  Legacy  : 

"At  a  miteling  Iff  tlio  Cimimiitc'w  i>n  llie  Miehaux  Legacy,  of  ihf  Aiuer. 
Phil.  Soi-iely.  Iitld  Sopteniber  8,  1»7T,  iircBeiiC  F.  Pniley.  Eli  K.  Pric-. 
Wm.  M.  Tllghiiian,  and  J.  B.  TowiisL-ml,  it  was 

"Beioletd,  Thut  out  of  the  reserveil  Interest  of  the  Lepiicy,  trees  frojii 
Faimioimt  Park  be  planlt-d  in  tlie  jin^unils  of  the  University  of  Pi-uiiayl  ■ 
vaala,  not  to  exceed  in  ccwt  one  liuudred  dollnra  (#100). 

"  BfMhed,  Tliat  it  is  ri;ci>iii mended  to  llie  Park  Commissi' iners  to  supply 
the  trees  for  the  above  purpose,  as  far  ns  suitable,  from  ini[>ortations  ni;idc 
by  the  Society's  approprialioiis  to  the  Park  Commission  out  of  the  Income 
of  the  )[ichau\  Legacy." 
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On  motion  the  report  was  accepted  and  an  appropriation 
of  one  hundred  dollars  ($100)  was  made  to  meet  the  ex- 
penses indicated  therein. 

On  motion  of  Dr.  Bushenberger  it  was 

Retolctd.  That  the  Curalors  be  requested  to  inquire  into  the  expediency 
of  depositing  the  collection  of  implements  illustrative  of  the  Stone  Age, 
bequeathed  to  Ihe  A,  P.  Society  by  the  iaie  Mr.  Franklin  Penle,  in  care  of 
the  Academy  of  Natural  Sclencee  of  Philadelphia. 

And  the  meeting  was  adjourned. 


Stated  Meeting,  October  hth,  1877. 

Present,  12  members. 

Vice-President,  Mr.  Fralby,  in  the  Chair. 

Letters  of  ncknowledgment  were  received  from  the  Tel- 
ler Museum  at  Harlem  (96,  98,  99) ;  and  the  Glasgow  Phil. 
Society  (99). 

Letters  of  envoy  were  received  from  the  Depart,  of  Inte- 
rior, Washington,  September  27;  and  the  Museum  at  Mex- 
ico, August  18, 1877. 

Donations  for  the  Library  were  received  from  the  Society 
at  Ulm;  the  Academy  at  Brussels;  the  Bfevue  Politique; 
British  Association ;  Geological  Society,  Meteorological 
Society,  and  London  Nature ;  from  the  Essex  Institute ;  Bob- 
tOQ  S.  if.  H.  ;Silliman  and  Dana;  Cornell  University; 
Franklin  Institute ;  College  of  Pharmacy ;  Dep.  Interior  and 
Signal  Service  Office ;  and  the  Museum  and  Observatory  in 
Mexico. 

The  death  of  M,  U,  J.  J.  LeVerrier,  at  Paris,  September 
28, 1877,  aged  66  years,  was  announced. 

A  communication  entitled:  "Level  Notes  and  Compass 
Courses  of  the  Seaboard  Pipe  Line,  from  the  mouth  of  Black 
Fox  run,  Clarion  county,  Pa.,  to  Patajiseo  river,  near  Balti- 
more, Md.  Lines  run  by  O.  Barrett,  Jr.,  C.  E.  "Western 
Division ;  B.  F.  Warren,  C.   E.  Middle   Division ;    J.   B. 
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Haiipt,  C.  K  Eastern  Division  ;  Gen,  Hermann  Haupt,  Chief 
Engineer  ;"   was  received  from  Gen.  Ilaupt. 

In  handing  in  this  communication  the  Secretary  explained 
the  object  of  the  survey,  and  the  high  value  attaching  to 
this  the  first  accurately-  measured  and  leveled  section  across 
Pennsylvania  and  Maryland  ;  the  use  it  will  be  to  the  toto- 
graphical  and  geological  surveys  of  the  State  ;  and  certain 
features  both  of  resemblance  and  contrast  which  it  presents 
to  the  long  sections  across  the  State  prejiared  from  less  accu- 
rate data  in  1841,  and  published  in  1858, 

Another  communication  on  the  same  subject  was  received 
from  Mr.  0.  Barrett,  Jr.,  C.  E.,  entitled  :  "A  list  of  eleva- 
tions above  mean  tide  through  the  county  of  Indiana  in 
Pennsylvania;  from  notes  of  sLir\'ey  under  Gen.  H.  Haupt, 
for  the  Seaboard  Pijie  Line." 

Pending  nomination  No.  839,  and  new  nominations  Nos, 
840,  841,  842  were  read. 

The  following  Eeivort  of  the  Cumtors  was  read  by  Dr. 
Orcsson : 

"The  Curators  respeciruUy  report  in  refereuce  lo  the  ili'posit  in  llif 
Actideuiy  of  Natur&l  Scicn-.cs  of  tliu  Stone  ii^c  Relics,  rci'eiveil  lyoiu  Mrs. 
C.  E.  G.  Pualc,  tliat  Ibcy  consider  that  Tur  tlie  ))rescnt  it  will  he  h  jiroiK-r 
disposition  of  the  CDllpclion.  Tlicy  rccnmmcDd,  Ibat  after  pro|>er  iis^ur- 
aoce  tliBi  ttic  builiHng  of  ilic  A.  N,  S.  is  tire-proof,  in  accordance  witii  tlie 
terms  of  the  be<|ueEt,  the  Iransfer  lie  made,  subject  lo  ihe  usual  agrecuciii 
as  to  return  upon  dismand.  Tlie  following  letter  ti\m  Mr.  Paiierson,  Ex- 
ecutor, assures  tlie  (>ocicty  tliut  tUi  pro)>OKiiiQn  bas  his  coucurrcnce,  anil 
that  they  sliall  not  he  put  to  e\iH'nse  foriuakiug  the  transfer  or  setting  uji 
the  rclL(3  in  oises. 


L.  OctoiK'r2,  is;:. 

Jfeftrg.  Tyndale  uml  othem.  Cii.rator»  of  l/<e  A.  P.  S. 

Gentlemen:  -Ilcferring  lo  the  Proceedings  of  tlie  8ociely  on  Xovembcr 
19,  1875,  in  reference  to  the  bequest  of  Sloneage  Itelics  made  by  Mrs.  ('. 
B.  G.  Pealc,  I  aslt  your  furtlicr  consideration  and  that  of  the  So<;iety  to 
providing  a  place  of  deposit  for  tlie  collection  where  it  may  be  open  to  the 
inspection  of  the  public. 

"Sire.  Peale's  bequest  is  conditioned  on  (he  collection  being  lodged  in  a 
tire-proof  building :  and  it  now  lies  in  the  buildin-;  of  the  Phi)adclphi;i 
Saving  Fund  Society,  but  is  boxed  up  so  ad  to  be  unavailable  for  esaniiuii- 
tiou.     This  disposal  of  the  collection,  white  technically  in  compliance  with 
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the  Will,  does  not  carry  out  whiil  I  kuow  lo  huve  been  the  wisUes  of  iby 
testatrix.  I  would  rcspcctiully  suggest  tbiit  uii  nnangcnieiit  could  prob- 
ably ho  iDadc  with  tlic  Awidfcmy  of  Nutuml  Sciences  to  receive  tbe  collec- 
tion as  a  deposit  by  the  Society.  If  that  can  be  dime,  I  would  eheerfully 
bear  the  ncuessary  expense  of  mailing  the  transfer  and  setliog  the  relics  in 
the  cases. 

Yours  respectfully, 

ROBERT  PATTERSON, 

Executor." 
On  motion  of  Dr.  Cresaon,  it  was  then 

Retoifiett,  That  the  Curators  he  directed  to  transfer  llic  colli'ction  of 
Stoneage  Relics,  received  from  Mrs.  C.  E.  *j.  Poik-,  to  tlio  custody  of  the 
Academy  of  Natural  Sciences,  in  accordiiiiee  with  their  reconimeDdation 
of  this  dale. 

Dr.  Rogers  made  an  explanation  in  behalf  the  Coal  Stack 
Premium  Committee,  stating  that  the  absence  of  members 
of  Committee  during  the  summer  bi>Iida>s  bad  made  a  full 
meeting  of  the  Committee  difficnlt  to  obtain;  that  conse- 
quently no  action  had  been  taken  by  tbe  Committee  on  tbe 
Society's  resolution  of  Augu.st  17,  to  advertise  the  Premium ; 
that,  nevertheless,  Mr.  Briggs,  one  of  the  Committee,  bad 
given  extensive  publicity  to  the  intentions  of  the  Society 
through  his  own  private  correspondence  and  by  an  article  in 
tbe  Iron  Age,  which  he  read ;  and  he  desired  therefore  to 
know  whether  further  advertisement  would  be  deemed 
necessary. 

In  tbe  course  of  the  debate  which  ensued,  and  at  one 
stage  of  which  Mr.  Fraley  left  the  chair  for  the  purpose  of 
participating  in  it,  Mr.  Price  taking  tbe  chair  for  the  rest  of 
the  evening,  Mr.  Briggs  otFered  the  following  resolution  ; 

Renoived,  That  the  Ibllon'ing  iidvurlisemenl  bo  made  public,  signed  by 
tlie  Secretaries : 

"  Premium  tor  the  successful  uliliKallon  of  Anthracite  Coal  Dust. 

"  The  American  Phiiosophical  l;k>ciety  of  Philadelphia  Laving  voted  to 
offer  a  premium  of  fSQp  'for  the  aucceesf\il  utilization  of  anthracite  coal 
dust,  to  be  competed  for  under  niles  of  the  Society,'  public  notice  is  tiereby 
given  Itiat  application))  fur  the  premium  will  uow  be  received,  and  that  all 
such  aa  may  be  presented  within  three  months  of  the  date  of  this  adver- 
tisement will  \m  considered  aa  competing  for  the  same, 

"  In  considering  tlie  award  for  premium  llic  Society  will  not  only  require 
that  the  process  presented  shall  successfully  aceomplisb  the  result,  but  that 
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the  utilization  shall  \>e  shown  to  be  advantageous  and  profitable  in  tlie  gen- 
eral markets  for  anthracite  coal,  and  shall  liave  become  a  practical  substi- 
tute for  what  is  now  considered  merclianiablo  anthracite. 

"Where  the  claim  for  ihc  premium  is  made  upon  any  alleged  invention 
or  disco verj-,  the  priority  or  originality  of  such  invention  or  discovery  will 
be  investigated,  aud  no  premium  will  be  awarded  except  to  the  first  inven- 
tor or  discoverer  ;  but  when  the  claim  is  Touutled  upon  the  succesaful  in- 
troduction by  the  adaptation  or  known  processes  (he  award  will  be  made 
to  the  person  or  i>er8ons  who  shall  have  effected  the  public  use  primarily 
and  extcnBivcly. 

"Any  iwrsoo  may  apply  for  this  premium  by  letter  addressed  to  the 
American  Philosophical  Society,  and  the  primary  application  need  only 
slate  the  nature  of  the  process,  or  ground  of  claim,  aud  the  address  of  the 
applicant. 

"Such  application  will  then  be  referred  to  a  Committee  of  the  Society 
before  whom  the  full  slatemeut  of  the  facts  ciin  Ijt  made,  and  by  whom 
they  will  be  considered  and  reported  u|x>n  for  action  of  the  Societj'  in 
making  the  award. 

Dr.  Rogers  moved  tliat  all  after  the  word  "  Eesolved  "  be 
stricken  out  Irom  Mr.  Brigg's  resolution,  and  the  following 
be  substituted : 

Retvke^,  That  no  advertisement  shall  be  made  until-ft  basis  be  deter- 
mined by  the  Society  on  which  its  award  of  premium  shall  be  made. 

Pending  debate  on  which,  both  resolutions  were  with- 
drawn by  the  movei^,  and  Mr.  Fraley  offered  the  following 
reaolution,  wbieb  was  accepted  by  Mr.  Briggs  and  Dr.  Rogers 
as  a  substitute  for  their  own  respectively,  and  was  paased : 

Retohfd,  That  the  Secretaries  of  the  Society  be  requested  to  prepare  and 
submit  to  the  Society  at  the  next  slated  meeting  a  form  of  adveitiaement 
for  applications  for  the  premium  on  "  Any  auccessflil  process  by  which  the 
Anthracite  Coal-dust  may  be  economically  utilized."  (See  Proc.  A.  P.  S., 
Vol,  X,  p.  278.) 

And  the  meetitig  was  adjourned. 


Slated  Meeting,  October  19iA,  1877. 
Present,  12  meml>ere. 
Vice-President,  Mr.  Price,  in  the  Chair. 
A  photograph  of  M.  Mariano  Barcena  was   received  foi 
the  Album. 
Letters  of  acknowledgment    were    received    from  the 


b,  Google 


On  tftt  rttulU  of  Sumyi  in  1876-7  mada  for  Uu  purpote  of  Bectifyiag  Ihe 
Sg*tem  of  Baa  Soad  and  Oil  W(U  L«u€lt  throag/iout  North  Weil  Penj^ 
»9ham<i. 


(,Rtiid  btfore  the  Ameriean  Pkilo»opMcal  Sodety,  May  4,  1877.) 

Xo  attempt  baa  heretofore  been  made  tocompare  and  adjust  the  levels  of 
the  numerous  lines  of  Roil  RoadamterlaciDgtbeOil  Regions;  consequently 
conniderable  misapprebeDsion  exists,  not  only  as  (a  the  true  ocean  levels, 
but  also  as  to  the  relative  levels  of  mtuiy  places  fluently  quoted  and  (akcu 
as  points  from  which  lo  calculate  tbe  foil  of  the  surface  and  streams,  or  the 
dips  of  the  oil  rocks. 

Wilhin  this  district  not  one  point  of  elevation  lias  been  p-roten  to  be  cor- 
rect Harriaburg,  Pittsburgh  and  the  surface  of  Lake  Erie  are  the  near- 
est reliable  points  we  have  ;  and  their  true  heights  above  mean  ocean  level 
tuve  only  recently  been  fliced  through  the  well  directed  and  successfiil 
eflbrts  of  Mr.  Jas.  T.  Gardner,  Geographer  to  the  United  States  Geological 
and  Geographical  Survey  of  the  Territories,  under  the  charge  of  Dr.  P.  V. 
Hayden,  United  States  Geologist. 

These  elevations  above  mean  surface  of  the  Atlantic  Ocean — Harriaburg 
320',  Pittsburgh  745',  and  Lake  Erie  573'— are  now  adopted ;  and  from 
them  we  propose  to  carry  forward  the  Rail  Road  lines  of  this  district,  to 
compare  their  interseclions  and  junctions,  and  to  fix  and  adopt  certain 
points  of  elevation  on  wbich  to  base  our  geological  work. 

This,  perhaps,  should  have  been  one  of  tbe  first  tasks  of  the  Survey,  but 
tbe  material  for  it  could  not  at  that  time  have  ticen  immediately  obtained, 
for  even  now  after  working  towards  the  point  for  three  years,  much  is 
wanting  to  make  the  adjustment  as  complete  as  could  t>e  wished. 

The  Toad  most  closely  connected  with  tlie  work  of  this  district,  is  the 
Pittsburgh,  Titus ville  and  Buffalo  Railway.  It  passes  through  tbe  heart 
of  the  Oil  Regions,  along  the  valleys  of  the  Allegheny  River  and  Oil  Creek 
from  Pittsburgh  toCorryand  thence  over  the  "divide"  to  Brockton.  Ua- 
fortuuately,  its  levels  have  been  very  unreliable  ;  not  so  much,  as  we  dis- 
cover, now,  from  inaccuracy  in  the  original  instrumental  work,  as  AMm  a 
want  of  care  in  adjusting  t'le  datum  planes  of  tbe  several  roada  composing 
the  present  continuous  line,  to  ocean  level. 

Tbe  elevation  of  Oil  City,  based  on  these  levels  has  been  variously  given 
from  9M'  lo  1040'  above  tide.*  Other  places  along  the  line  have  varied 
in  the  same  manner,  bat  not  to  so  great  a  degree.f  There  was  also  a  want 
of  agreement  with  the  railways  intersecting  it,  at  the  West  Pennsylvauia 
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Rail  Road  Junction  ;  at  Red  Bank  ;  at  Parker's  ;  at  Oil  City  ;  and  at  Corry. 
In  1875  the  engineers  in  charge  of  the  A.  V.  R.  R.  rc-lereled  its  track  from 
Kittanning  up  to  Soutli  Oil  City,  but  Iheir  wurk  was  based  on  the  Kittan- 
niug  bench-mark,  the  true  elevation  of  whicli  was  in  doubt.  Bo  that  pre- 
vious to  the  comtnen cement  of  these  examinations  and  our  adjustment  of 
the  levels,  we  had  not  been  able  to  secure  a  single  elevation  along  the  A. 
V.  R.  R.  on  which  it  aeemed  safe  lo  rely. 

As  the  shortest  way  out  of  these  difHcuIties,  and  to  establish  souic  reliable 
base  for  the  use  of  the  surrey,  a  ro-levoling  of  the  road,  as  far  as  might  be 
necessary  was  resolved  u]J0n-  Accordingly,  early  in  February  1877,  Mr. 
John  n.  Carll  and  Mr.  Arthur  Hale,  provided  with  a  superior  rail  road 
level  and  staff,  proceeded  to  Pittsburgh  to  commence  the  work. 

Every  facility  was  afforded  by  the  Chief  Engineer  of  the  Railway,  Mr. 
H.  Blackstone,  to  whom  our  thanks  are  due  for  these  courtesies,  for  tbe 
eiaraination  of  profiles  and  note  books,  and  all  llie  data  of  use  secured  from 
the  office  of  the  Rail  Road  Company, 

Our  levels  were  commenced  at  the  Union  Depot  bench-mark  and  carried 
forward  continuously  to  the  old  Kittanning  bench-mark.  A  table  compar- 
ing the  results  with  a  Railway  protlle,  is  appended  -  It  shows  a  difference 
of  only  ■f'^^  of  a  foot  between  the  Railway  proflle  elevation  of  the  Eillan- 
ning  bench-mark  and  our  own  ;  and  establishes  the  height  of  this  bench  at 
809.04'  above  mean  surface  of  the  Atlantic  Ocean. • 

From  Kittanning  to  South  Oil  City  tliereis  a  rise  ofSOO.SO'  according  to 
the  Rail  Road  levels  of  1875.  But  in  a  table  of  elevations  furnished  the 
Sroithsoniau  Institution  by  the  engineer  of  tbe  road  shortly  atler  its  com- 
pletion, the  difference  between  the  same  points  is  given  ns  298',  The  lev- 
els of  1*75,  consequently,  make  the  elevation  of  South  Oil  City  1009',  the 
old  levels  1008'. 

From  W.  Pennsylvania  Junction  our  re-leveliug  was  carried  ou  up  the 
Butler  Brancli  Rail  Road,  lo  Great  Bell  City.  Here  connection  was  made 
with  our  line  run  along  the  oil  belt  by  Messrs.  Hatch  and  Hale  in  1875  and 
by  Messrs.  Chance  and  Hale  in  IS76.  This  last  named  line  was  then 
adjusted  to  the  Pittsburgh  datum,  traced  back  to  Parker's  dei>ol  and  found 
to  coincide  there  within  ^^  of  a  foot  with  the  Allegheny  Valley  Rail  Road, 
corrected  elevation — thus  showing  a  very  reliable  circuit  from  Allegheny 
Junction  to  Great  Belt,  from  Great  Belt  to  Parker's  and  from  Parker's  back 
to  Allegheny  Junction.     So  far  the  levels  appear  to  be  satisfactory. 

From  Parker's  to  Oil  Cily,  the  following  check  was  kindly  furnished  by 
Mr.  D.  Jones  Lucas,  Resident  Engineer  of  the  Union  Pipe  Company,  Mr, 
LuCftsran  a  line  of  levels  across  the  country  in  1S75  from  Parker's  depot  to 
Oil  City  (Union  Depot),  and  found  the  difference  in  elevation  to  be  118.9'. 
This  added  to  our  accepted  elevation  of  Parker's  88H',  gives  lOOB'  as  the 
proper  height  of  Oil  City  (U.  Dep.)  which  is  0.45'  lower  than  the  South 
Oil  City  Depot. 

■AS  established  bf  United  States  Coaat  Survey  In  New  York  Harbor. 
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We  now  have  these  tiguree,  using  the  decimals  for  Union  Depot,  Oil 
Citj. 

By  levels  of  18T5,  Kilt,  bench 800.04 +  1011.20— O.W^  1008.69 

'•  Oldlevels  "  "     809.94+198.00  —  0.43=^1007.49 

■•  Mr.  LucM.  Pftrker-sDepot 889.4  +  118.90  =  1008.30 

It  seems  eafe  therefore  to  accept  1008'  as  the  eatikblished  elevation  of  this 

Our  levels  thus  adjusted  M  Oil  City,  the  next  step  was  to  connect  the 
termini  of  the  several  Railroads  centtring  there,  with  the  Union  Depot. 
When  this  was  done  the  following  rather  discouraging  results  appeared  : 

Union  Depot  accepted  elevation 1008' 

■'       l»y  levels  of  0.  C.  &  A.  R.  It. 998' 

"      "  A.  &  G.    W.   R lOOT 

•'       "      '■      "  L.  S.  i:  M.  8.  R 1011' 

The  O.  C.  &  A.  R.  levels  appear  to  agree  with  the  P.  &  E.  and  were  sup- 
posed to  be  based  on  the  P.  li.  R.  datum  at  Philadelphia,  whicli  required 
an  addition  of  T'  to  reduce  it  \o  ocean  and  make  it  conform  to  Lahc  Erie  at 
5T3'  alK»ve  ocean.  The  A.  ifc  G.  W.  and  L,  S.  &  M.  S.  levels  came  in 
direct  from  Lake  Eric.  There  was  evidently  some  error  between  Oil  City 
and  the  Lake  if  our  accepted  elevation  of  tlie  Union  Depot  wascorrect.  We 
endeavored  to  find  it  hy  connecting  togetlier  the  several  De|x>l3  and  bench- 
marks obloined  from  the  railroad  prollles,  at  Franklin,  Irviiieion,  Corry, 
Union  City  and  Erie,  but  did  not  succeed,  and  finally  as  a  last  resort,  re- 
leveled  tbe  P.  &  B.  R.  R.  from  Union  City  to  ils  junction  witli  the  L.  S.  A 
U.  S.  fli  Erie,  and  to  the  Lake. 

To  our  surprise,  the  profile  of  the  P-  it  E-,  wliicli  had  been  considered 
onreliable,  was  found  to  be  remarkably  correct,  except  as  to  ocean  datum. 
The  stations  checked  closely  in  every  case,  except  in  one  or  two  instances 
where  no  doubt  there  had  been  an  alteration  of  track,  and  the  difference  of 
elevation  lietween  Union  City  and  the  crossing  at  Erie  as  given  by  it  and 
as  ascerliiined  by  our  levels  varied  only  0.08'. 

By  connecliog  the  P.  &  E.  Dejiot  at  Union  City  witb  the  A.  &  G,  W. 
Depot  at  the  same  place  it  wag  found  that  these  two  roads  gave  precisely 
the  same  fall  tVom  Cory  crossing  to  Union,  bo  that  it  was  not  deemed  necei- 
sary  to  re-]evel  that  part  of  the  P.  &  E.  Rail  Road. 

From  the  Erie  crossing  above  mentioned,  connection  was  made  with  the 
L.  S.  &  M.  S.  Depot  at  Erie,  and,  also,  a  line  was  run  direct  to  ilie  Lake. 
The  line  lo  the  Lake  confirmed  the  elevation  given  by  the  L.  8.  &  M.  S. 
R,  R.  for  the  Depot  at  Erie.  It  showed  about  sIk  inches  less  elevation, 
but  this  is  probably  due  to  full  water  in  the  lake  nt  this  season  of  the  year. 

The  P.  &  E.  levels  may  therefore  be  considered  as  well  tested  and 
checked  trom  the  take  to  Corry  crossing,  and  they  establish  the  latter 
point  as  will  be  seen  furtheron  at  1437'  above  ocean  (at  New  Tork). 

When  we  inquire  into  the  reason  wliy  1410'  was  given  on  the  old  P.  & 
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E.  profile  aa  theelevation  of  tlie  old  Cony  depot,  and  A.  &  G.  W.  croseiog, 
instead  of  142T  bb  it  aliould  be  ;  vie  find  that  the  levels  of  this  end  of  the 
road,  aH  far  east  as  Warren  (how  much  farther  we,do  not  know)  were  run 
from  the  Lake,  They  were  baaed  on  lake  level  at  505',  the  accepted  eleva- 
tion of  the  lake  at  the  date  of  that  Survey,  and  nere  consequently  8'  loo 
low.  la  addition  to  this  there  aeema  U>  hare  beeu  an  error  iu  placing  the 
old  P.  &  E.  Lake  Depot  6'  above  the  surface  of  the  Lake.  It  should  have 
been  11' as  the  levels  now  show.  Itappearsquite  probable  that  thia  3'  error 
in  Btarting  at  the  lake  was  discovered  and  corrected  in  some  of  the  engi- 
neers' notes,  for  I  have  a  copy  of  the  levels  from  Irvtneion,  nest,  procured 
lYom  the  Smithsonian  Institution  in  which  the  Stations  are  all  raised  3' 
above  Burgin's  profile.  This  3'  error  added  to  the  8'  difference  betncen 
former  and  present  accepted  lake  level,  makes  the  11'  which  weare  obliged 
to  add  to  raise  the  road  to  ils  proper  height  above  the  ocean  and  to  place  it 
in  tie  true  horizon  to  meet  tlie  levels  brought  up  from  Pittsburgh. 

The  first  elevation  given  on  the  P.  &  E.  profile  as  published  (crossing 
of  the  L.  S.  AH.  B.  K  R.)  shows  very  plainly  that  there  is  an  error  of  11' 
between  that  point  and  Ihe  Lake  thus  : 

L,  8.  &  M.  8.  crossing  by  P.  &  E.  profile    (VIII)       =  676 

■ L.  8.  &  M.  S.  profile  (XT)  =  887 

'■  Carll's  levels  to  Uke  =  667 

As  the  levels  and  checks  above  mentioned  appear  to  establish  the  correct- 
ness  of  the  P.  &E.  proflle  f^m  the  Erie  crossing  to  Corry  we  see  no  rea- 
son to  doubt  ils  integrity  as  far  aa  the  same  parties  carried  forward  their 
line,  which  we  are  informed  by  one  who  assisted  in  the  Survey,  was  as  far 
aa  Warren.  We  therefore  propose  to  raise  all  the  stations  between  the 
Lake  and  Warren  11'. 

We  now  find  tliat  the  Union  and  Titusvtile  or  0.  C,  &  A.  R.  R.  R,  (a) 
must  be  raised  13'  at  Union  City  above  the  published  levels  to  lift  it  to  the 
P.  &  E.  at  that  place,  and  13'  also  at  the  other  end  at  Irvincton  to  make  it 
coincide  there  with  the  P.  &  E.  This  brings  Oil  City  up  also  and  makes 
it  agree  (995'  +  18'  =  1008')  with  our  accepted  elevation,  as  will  be  shown 
further  on. 

Another  interesting  feet  is  brought  to  light  by  this  discussion.  The  lev- 
els of  the  O.  C.  &  A.  R.  R.  were  run  from  a  datum  given  in  the  field  book 
as  ■'  Elevation  of  track  on  bridge  east  of  Irvineton  Station  on  P.  &  E.  R.  R. 
above  tide  water  at  west  end  of  Market  Street  bridge  at  Philadelphia  = 
1180." 

This  is,  no  doubt,  the  point  given  by  Burgin  as  "  Irvine  1163"  and  it 
explains  why  (having  started  2'  too  low)  the  O.  C.  &  A.  R.  R.  requires  lo 
be  raised  18',  while  the  P.  &  E.  Is  only  raised  11'.  It  also  shows  that  tlie 
O.  C.  &  A.  R.  R.  datum  was  not  the  P.  R.  R.  datum  as  supposed,  but  ocean 
datum,  based  on  Lake  Erie  at  S65',  subject  to  the  same  error  of  11'  as  the 
P.  &  E.  with  the  additional  2'  made  in  the  starting  point  at  the  bridge. 

(a)  The  U.  *  T.  Is  now  a  branch  of  the  O.  C.  A  A .  B.  B.  B. 
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The  two  Ublesofthe  P.  &  E.  levels  (the  Company'sandBurgin's)  given 
by  Mr.  Allea.  in  hie  R.  K.  levels  of  Pennsylvsniai,  contain  in  themselves 
the  evidences  of  inaccuracy.  The  Company's  pro&le  datum  is  "Hid  tide 
Baltimore."  Burgin's  is  F.  R,  R.  datum  on  the  east  end  and  T^ke  Erie 
based  on  ocean  on  the  west  end  (but  now  shown  to  bo  11' too  low),  yet  both 
profiles  give  the  same  elevation  at  Corry  crosaing  and  I  believe  run  exactly 
together  from  Corry  to  the  lake,  if  they  could  be  compared  at  precisely  the 
same  points.  They  seem  both  to  have  been  made  t^om  one  line  of  levels. 
Where  the  error  in  Joining  the  line  run  from  the  east  with  the  line  run 
from  the  west  may  iiave  occurred  we  do  not  know,*  but  certain  it  is  that 
no  "P.  R.  R.  datum"  or  "mid  tide  Baltimore  datum"  levels  have  been 
correctly  brougbt  through  to  Irvincton. 

Mr.  Gardner  in  his  discosslon  of  K.  R.  levels  to  establish  the  surface  ele- 
vation of  Lake  Erie,  says,  Lake  Erie  is  above  Harrisburg  by  P.  &  E.  levels 
2jJl'  ;  this  added  to  the  height  of  Harrisburg,  819.75'  =  Lake  Erie  KT0.7B'. 
If  the  levelsof  tills  road  were  run  fh)m  Harrisburg  west,  and  from  the  Lake 
east,  it  is  perceived  at  once  that  the  P.  &  E.  levels  had  nothing  whatever  to 
do  with  the  difference  of  elevation  between  Harrisburg  and  the  Lake.  It  was 
only  the  difference  between  314',  the  starting  point  at  Harrisburg  as  given  by 
Burgin  and  5Q5'  the  starting  point  at  Erie,  The  Harrisburg  end  was  raised 
5.75'  to  bring  it  up  to  correct  ocean  level,  the  Lake  eadS'  to  bring  it  up  to 
accepted  lake  level,  consequently  the  line  showed  an  error  of  3.35  making 
Lake  Erie,  570.75'  instead  of  573'.  Of  course  it  was  supposed  that  the  lev- 
els were  corrected  thruughoul,  bat  ihey  could  not  tiave  been  correctly  con- 
nect«d  in  fact,  for  we  shall  show  that  while  the  western  end  requires  to  be 
lifted  11'  the  centre  needs  to  be  raised  from  10' to  23'. 

We  have  met  this  same  trouble  in  other  roads  in  this  district,  where  they 
have  been  run  from  one  known,  or  supposed  to  l>e  known,  elevation  to  an- 
other. They  agree  at  each  end  with  the  points  given,  but  our  cross  checks 
lead  to  the  suspicion  that  it  has  required  some  adjustment  aud  alteration  of 
the  levels  actually  obtained  to  make  them  do  so. 

The  re-leveling  ofllie  P.  &  E,  R.  R.  and  the  corroborative  circumstances 
above  given  should  establiah  the  correcmesa  of  our  Union  City  adopted  ele- 
vation of  1270'  and  our  Corry  adopted  elevation  of  142T  at  the  crossing  of 
the  P.  &  E,  and  A,  &  Q.  W.  Railways  almost  beyond  a  question.  They 
cannot  vary  more  than  tlie  fraction  of  a  foot  fi'om  the  figures  here  given. 
Tbey  also  furnish  the  data  from  which  to  adjust  the  levels  of  the  O.  C.  A 
A.  R.  and  Union  &  Titusville  Railways  leading  from  the  P.  &  E.  to  Oil 
City  as  will  be  seen  below. 

Absolute  accuracy  is  not  of  course  to  be  expected  in  an  adjustment  of  tliis 
kind,  where  the  levels  of  different  roads  are  to  be  tied  together  and  com- 

*It  leemsqultE  probable,  we  think,  tbnt  tlieerrar  will  be  found  between  WMt 
a  aad  Clarion  i^ummlt  near  Kane.  In  tbat  case 
I  rulaed  W  to  correspond  irithEmporlaiii,  and  all 
arren  11'  to  corre'|>ond  with  the  Lake  end  or  the 
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pared.  Slight  errors  necessBrilf  creep  iDto  every  profile — by  the  cbange 
In  engineers  employed  ;  and  consequent  mistakes  in  benches  and  level 
points,  which  often  Are  not  plainly  marked  or  described  in  the  notes  as  tliey 
should  be  ;  by  local  alterations  of  tmck  or  change  in  position  of  depolBnot 
always  carefully  noted  ;  by  alterations  at  junctions  and  crossings  ma<le  by 
one  road  and  not  recorded  by  the  other  ;  and  by  clerical  errors  in  copying 
.  and  working  up  (he  notes  and  profiles. 

In  making  these  adjustments  considerable  time  luu  been  spent  in  the 
field  in  ascertaining  the  relation  levels  of  deiwts,  crossings^  benches&c.  At 
Pittsburgh,  Allegheny  City,  Freepori.  Parker's,  Franklin,  Oil  City,  Irvine- 
ton,  Titus  vi  lie,  Corry,  Union  City,  Erie  City,  Olrardandotlier  places,  and 
in  every  case  more  or  less  variation  has  been  found,  relatively,  in  the  points 
given — comparing  tbem  as  they  now  are  and  as  they  were  when  originally 
established.  These  sources  of  error  cannot  now  be  eliminated  without  a  care- 
ftil  re-leveling  of  the  railway  lines,  which  man ifesily  tsan  impossibility  un- 
der the  circumstances.  It  only  ramains  for  us  to  make  the  best  practical  us& 
wecanof  the  materialsat  command.  As  we  have  shown  that  they  aresome- 
what  defective  it  would  be  folly  to  pretend  to  work  out  these  hypsometric 
elevations  Co  the  decimal  part  of  a  fool.  We  shall  not  attempt  it  but  aim 
only  to  establish  the  levels  of  some  of  the  more  important  points  in  this  dis- 
trict within  a  foot  or  two  ot'the  truth  which  is  near  enough  for  all  pmclical 
purposes. 

A 

The  first  line  considered  will  be  from  Pittsburgh  to  Lake  Erie  by  the 
Alleglieny  Valley,  Bennett's  Branch,  Philadelphia  &  Eric,  and  Buflalo, 
N.  Y  &  Erie  Railways. 


Pittsburg  I'.  Depot ,  Accepteil  olevHtlon 

Red  Bank  Junet lOfl  lAbove Pittsburgh  by   A.   V.  profile  liji 

tro  I      "        occnnbyBennetf»Branch  ;•   (IV) 


lan  by  R  A  E.  prollle<Sote 
n  P.  A  E.  profile 


__   . ;.j)roai_ 

208  I  Above  DrlRwootl  Juno,  by  P.  &  E.  profile 

'    "XVl 

a  by  P,  4  E.  profllp  (cio.^ 

B.N.Y.AP.  ■■    iXVII) 
P.  &  E. 
B,  N,  Y,  i  P, 
1.  Junct.  by  B.  N.  Y.  &  P.  pre 


]   (Allen  cxixyi..^; 


ly  P,  4  E.  profllp  (cio.^ 
.  I  11KI  I      "  B,N.Y.AP.  ■■    {XVID 

IB  Too  Low  on  P.  &  E. 
,1        1  I    "       "  B,  N,  Y,  i  P, 

,      111  ;Al>ovo  Emp.  ■   "    ■  '     ' 

1  I    flleiXVlfl 

. ;  lias   Above  ocean  by  N.  Y.  *  Erie  prollle  (Ji 

I  sey  fltydatural 


U3i    Above  ocean  by  B.N.Y.&  P.      " 

2   ToohlghonN.  Y.AErle 

..    ■■  

This  line  it  will  be  noted  lids  all  the  levels  from  Red  Bank  Jupctio 
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Emporium  Junction  lefeet,  and  the  B.  N.  Y,  &  Philadelphia  levels  1' as  fiir 
aaOleaa.  It  crosses  the  N.  Y.  &  Erie  Railway  alOleao  two  feet  below  the 
Erie  levels,  which  were  run  from  tide  at  Jersey  City  and  would  reach  the 
Lake  one  foot  too  high  if  carried  down  by  the  B.  N.  Y.  <fc  Philadelphia  lev- 
els, which  gives  882'  fall.  But  we  find  that  the  N,  Y.  &  Erie  levels  give 
8M'  fall  so  that  a  mean  between  the  two,  863'  subtracted  from  143Q'  — 
573'  the  precise  elevation  aaaccepted  for  Lalte  Erie.  The  B.  N.  Y.  &  Phil- 
adelphia levels  are  said  to  have  been  run  from  the  water  of  Buffalo  Creek 
some  distance  from  the  lake  and  may  therefore  be  presumed  to  be  based  on 
a  higher  point  than  lake  level. 

Variations  of  from  one  to  tliree  feet  will  he  found  between  different  linesat 
nearly  every  point  we  are  altenipling  to  compare.  Aa  we  are  onlj-  rising 
even  feet  in  making  this  adjustment,  a  disagreement  of  one  foot  may  some- 
times occur  in  this  way  between  two  roads  where  there  would  really  be 
bat  a  very  alight  difference  if  the  decimals  were  accurately  taken  into  uc- 

B. 
Lake  Erie  by  ilie  Allegheny  Valley,  Oil  Creek,  and  Alle- 
nion  and  Titusville  and  Philadelphia  and  Eric  Railways. 


Pitlsbiirgh  t 
gheny  River,  1 


PlttBburRh 
Oil  City  L'.  Depot , 

Titusville '.'.'.'.'.'. 

Ionian  Cllj-'p/i  E.' Depot 


2M  'Abov. 

,    Ole  (i> I  II 

Wo  'Above ocean  by  O.  C.  &  A.  R.proflie, 

:    (VI) 

1(W7  .Above  ocean  by  A.  &  Q.  W.  proOloiX) 
1011  I        ■■  "       '^L-S,  AM.  8.    ■■    (XII)I 

la  iToo  low  on  O.  C.  &  A.  R.  profile  .  ,  .  .  ■ 
11        "         •'    A.  A  G.  W.  •'       .... 

B   Too  high  on  L.  S.  4  M.  3.      "       .... 
IBS  AboveOllClty  byO.  C.  AA.  B.  proflle 

■    (VI).   ....'., J  11 

IISl  Above  ooeaa  by  O.  C.  A  A.  B.  profilei 

I    (VI) 

1181  lAbuve  ocean  by  U.  A  T.  protlle  (VII)  .  i 

18  Too  low  on  O.  C.  A  A.  R.      "        .... 

13  I        ■•         '•    U.  A  T,  :•         .... 

[Accepted    elevation    established    by 


L.  a.  «  M.  ».  4  P.  4  E.  C 


L.  8.  &  M.  a.  Depot . 


This  determination  ahow; 


,  - -J) . 
(viii). 

II  I     ■■      "  p. 'a  e'.  "      ■  ■  -  ■, 

583  iBeloff  Union  City  by  P.  A  E.  profile 

(viii) : .  .  .1 

fiH3   Below  Union  aty  by  levelsrunbyJ.i 

H.CorH. 

ff78  Above  ocean  by  P.  A  E,  profile  |  VIII).  I 


J    Below  Erie  Crossing  (C 

Above  ocean  by  L.  o. 

(Xl( ... 

i  iAbovelBkebyL.S.A! 

r      Carll'slHSDi I 

As  above  688-113 1    STS 

rei'y  sallsfiictory  line  of  levels  from  Pitls- 


ll's  levels).. 
M.  S.  proniei 

iproflie'iXi) 
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burgh  lo  tlie  Lake  by  raising  the  O.  C.  &  A.  R,  and  Uoion  &  TiluBville 
RailwavB  13  feet  and  tlie  P.  &  E,  Railway  11  feet  and  by  throning  off  all 
the  (lecimala  on  the  AUeglieny  slojw  and  making  the  most  of  them  on  the 
Lake  alope.  But  even  by  doing  this  there  is  still  an  error  of  one  foot  lo  be 
accounted  for  at  Union  City  which  is  referred  to  more  fully  in  remarks 
following  determination  C. 

Mr.  Ourdner  in  summing  up  hia  conclusions  on  llic  elevation  of  Pitts- 
burgh says  he  is  inclined  to  accept  746  in  preference  to  740  for  Iheelevatioc 
of  the  Union  Depot.  But  the  levels  of  the  Railroads  leading  lo  the  Lake 
through  thiadistrict  conform  better  to  the  height  we  have  adopted,  745,  and 
might  even  seem  to  suggest  a  lower  level  for  Pittsburgh. 

c. 

Oil  City  to  Lake  Brie,  by  the  Oil  Creek  and  Allegheny  River  Railway 
to  Irvinelon  and  the  P,  &  E.  Railway  from  Irvineton  to  the  Lake — using 
Burgin's  profile  of  the  P.  &  E.  Railway. 


*GfV.4^.1fE. 


lAccepted  el 


n  P.&  E, 


165   Above011CltybyO.<'.it  A.R.promelV'I),  .  . 

— • '      -Vp.*e.  ■■     fviii)... 

■■  "  C.  >tA.  R,  ■_'       (VI).  .  . 

A.  R.  '■        '.  '. .'.'  ',  '. 

254  Above  Irvineton  by  P.  *  E.  proflle  (VIIl).  . 

..     ™.^''           .,    A.40.W.  ;;       (IX)...*: 
|Too  low  on  P,  a 


11«0 


U2» 


'  14  IK 


».  W.  pronie(lX). 


.  .29.22  iBalow  A,  &  W,  Depot,  Union  City  (Cwlll .  .  .  .  ■  1270 
.■    157  ■■     Corry  orosslniby  P.4E.profl]e(VIlI)..:  1270 

,     WO  lAbove  ocean  ■'        "  "        

.        II    Too  low  on  

,S8a  ^Below  Union  City  by  P,*E.pronio(VIII).  .  .  I    887 

I    68S  ■      "    CHrll's  levels 8»7 

114   AboveLakeErlebyL.  S.  itM.  S.  pranie.tCarll 

'    (XII 687 

■V16   Above  ocean  by  P.  &  E.  proflle ; 

II    Two  low  on  •'  "         

.  I    114  .Belon- 1'.  &E.  <£  L.  B.  A  M.S.  crosBlng  br  above.!    5TS 


The  levels  of  the  Dunkirk  Allegheny  Valley  and  Pittsburgh  B.  R.  touch- 
ing the  P.  &  E.  at  Irvinelon,  are  so  widely  astray  and  evidently  unreliable 
•B  herii'toforc  published  that  we  can  make  no  use  of  them  in  this  connection 
to  reach  the  Lake.  A  trip  U>  Dunkirk  esprcsaly  for  the  purpose  of  eiamin- 
ing  the  profiles  with  a  view  of  including  the  levels  of  the  road  in  this  dis. 
cussion  resulted  unsuccessfully,  for  the  want  of  a  permit  from  headquarters 
in  New  York  and  we  are  obliged  to  omit  them  allogeiher. 

Bo  too,  unfortunately  with  the  Buffalo  Corry  &  Pittsburgh  Railway 
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croaaing  the  P.  &  E.  at  Corry,  which  would  have  giren  anolher  link  to 
the  Lake  at  Broclon.  The  published  levelB  are  bo  vague  and  uncertain 
that  we  mutt  omit  Ihern  also.  Mr.  Asbmead  kindly  permitted  and  assisted 
in  a  thorough  search  among  the  papers  in  his  office  at  Oil  City,  but  no  pro- 
flle  or  connected  notes  of  the  levels  could  be  found. 

If  our  accepted  elevations  of  Irvineton,  Corry,  and  Union  City  are  cor^ 
rect,  and  we  have  every  reason  to  believe  that  they  are,  it  appears  quite 
evident  that  there  must  be  some  mistake  in  the  levels  of  the  O.  C.  &  A.  R, 
and  U.  &  T.  Railways,  otherwise  they  would  agree  with  our  accepted  ele- 
vations if  raised  uniformly  13'  at  all  points,  instead  of  13'  at  Irvinelon,  9' 
at  Corry  and  13' at  Union  City.  They  start  as  we  have  shown  at  an  eleva- 
tion of  1160'  at  Irvincton,  which  represents  1162'  on  the  P.  ■&  E.  profile, 
and  running  around  by  Oil  City  and  Tituaville  reach  Union  City  at  1267' 
which  should  represent  1259'  on  the  P.  &  E.  profile  if  all  the  levels  were 
harmonious.  From  the  published  tables  it  would  be  inferred  that  the 
P.  &  E.  Depot  in  the  U.  &  T.  tables  was  the  same  as  the  P.  &  E.  depot  in 
the  P.  &  E.  tables ;  but  the  U.  &  T.  profile  shows  that  the  point  1257'  was 
the  junction  with  the  P.  &  E.  and  this  junction  is  1.39'  lower  than  the 
depot.  There  is  therefore  a  disagreement  of  one  foot  or  more  between  the 
two  lines  of  levels  from  Irvineton  to  Union  City,  the  P.  &  E.  being  about 
34  miles  in  length  and  the  0.  C.&A.  R.  and  U.  &  T.about  93  miles.  This 
is  not  sufficient  to  cast  doubt  upon  the  main  line  of  levels  and  we  therefore 
accept  them  as  correct  as  far  as  Tryonville  Junction,  presuming  that  the 
error  lies  somewhere  quite  near  Union  City,  for  we  And  our  levels  there 
between  the  crossings  and  Depots  to  differ  quite  materially  from  those 
given  by  the  U.  &  T.  profile  as  will  be  seen  by  reference  to  Union  City 
levels. 

We  now  have  these  three  iwiots  apparently  well  established. 

Tryonville  Junction 1320' 

Corry 1427' 

Union  City 1270' 

Tryonville  Junction  is  111'  below  Corry  by  O.  C.  &  A.  B.  (VI). 
49'  above  Union  City  by  U.  &  T.  (VII). 

Then  calculating  the  elevation  of  Tryonville  J.  fVom  Corry  and  Union 
City  we  have ; 

Tryonville  by  O.  C.  &  A.  R.  levels  U27  —  111  =  1316 
by  U.  &  T.  "     1270  +  49  =  1319 

The  relative  elevations  of  Corry  and  Union  City  are  well  assured  by  the 
exact  agreement  of  the  P.  &  E.  and  A.  &  G.  W.  levels  between  those 
places,  and  we  therefore  can  only  conclude  that  there  is  an  error  of  one 
foot  lo  be  aecoimted  for  on  the  U.  &  T.  profile  beiweeo  Tryonville  Junct. 
and  Union  City,  and  an  error  of  4'  on  the  O.  G.  &  A.  B.  profile  between 
Tryonville  and  Corry  which  we  have  been  unable  to  place  and  must, 
therefore,  leave  for  future  adjustment. 

PltOC.  AMKR.  7UIL0S.  SOC.  XVII.  100.  D 
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Oil  City  to  Ashtabula  by  Fnoklin  Branch  of  Lake  Shore  aii<l  Michigan 
Southern  Railway. 


,u.SS^>:.. 

AboveOllCllyby  L.S.ilM.S.proaie<XIII 

3  Too  high  on  I-.  8.  &  M.S.                        ■■                   .  .  . 

<a)  The  tno  depots  here  are  not  on  precisely  tlie  same  level,  hut  there 
certainly  CBonot  be  II'  difference  in  their  elevations.  The  E.  &  P.  ap- 
peara  to  be  wrong  wherever  we  cheek  il. 

(b)  These  levels,  according  to  profile,  run  into  Ashtabula  at  the  proper 
elevation  (74.02)  to  agree  with  the  levels  of  the  main  line  which  are  ac- 
cepted as  correct.  But  it  is  haul  to  CKjihiin  why  the  Franklin  Branch 
overruns  Ibe  A.  &  O.  W,  at  Saleni  Crossing,  at  Franhlin,  at  Reno,  and  at 
Oil  City,  while  the  same  levels  of  the  L.  8.  &  M.  8.,  taken  at  Erie  Cross- 
ing and  Carried  to  Union  City  by  the  P.  &  E.  Railway,  run  under  tlie  A. 
&  G,  W.  at  that  place.  The  P.  &  E.  levels  from  Erie  to  Union  City  were 
re-run  but  no  error  could  he  discovered  there.  We  have  no  ground  for 
charging  the  whole  mistake  to  the  A,  &  G.  W.,  for  their  levels,  as  will  Im 
seen  in  anotlier  place,  bear  every  evidence  of  more  than  ordinarj'  precision 
fkim  Salamanca  to  Dayton.  It  would  appear  as  If  the  Franklin  Branch 
of  the  L.  S.  &  M.  S.  had  been  started  IVom  a  higher  point  than  that  given 
on  the  main  line  as  74.52.  But  this,  of  course,  is  an  inference  only  and 
may  be  entirely  wrong. 

E 

From  Pittsburgh  to  Sloneboro'  bj-  Pittsburgh,  Fort  Wayne  aud  Chicago 
to  Homewood,  New  Caslle  and  Beaver  Valley  lo  New  Castle  and  Frank- 
lin to  Stone boro'. 


PI  t  tub  uric  h. 
New  C-witle! 


'Accepted  elevation 

204    Above  PKtBburgU  by  P.  F.  W.  A  C 
117    Below  Ilomewood  by  S.  ('.  «  B.  V 


profile  (XVI) M9 

(XVj j    802 

■■       (XIII)  (o) . .  .  . 


^■.  Castle  by  N.  C.  &  F.  profile  (XIV) ,  . 
O.  City  by  L.  S.  A  M.  S.  profile  [XII)  ac 

K.  C.  *  F. 
s  broiiglit  froi 
&  M,  S.  proHli 
■'  N.  C.  A  F. 
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(a)  It  is  supposed  Ihat  the  elevatioa  here  given  by  the  E.  &  P.  refers  lo 
a  point  somewhat  higher  ttiaa  the  preBent  Depol. 

( b)  We  prefer  to  accept  1 188'  as  the  elevation  of  Sloneboro'  instead  of 
inO'  or  1171'  for  several  reasons.  From  Pillaburgh  to  Oil  City  by  the 
line  just  followed  we  And  a  rise  of  2<t5',  while  from  Pittsburgh  direct  to 
Oil  City  by  the  A.  Valley  Railway  levels  well  tested  we  have  n  rise  of 
203'.  There  is  an  error  of  2'  somewhere  in  Uie  circuit.  The  L.  S.  &  M. 
9.  levels  are  Coo  high  at  Oil  City  when  compared  witli  the  A  V.,  t!ie  O.  C. 
&  A.  R.  and  the  A.  &  G,  W. ;  tliey  are  too  high  again  at  Fi-anklin.  com- 
pared with  the  A.  V.  and  A.  &  O.  W. ;  too  iiigh  at  Salem  Crossing,  com- 
pared with  the  A.  &  G.  W. ;  and  too  high  at  Jamestown,  compared  with 
the  E.  &  P.  We  are  not  certain-  that  the  connecting  linlc  between  N. 
Castle  and  Stoneboro'  shows  precisely  the  dilTerence  in  elevation  between 
the  Depot  of  the  N.  C,  &  B.  V.  at  N.  Castle  and  the  Depot  of  the  L.  S.  &, 
St.  8.  at  Stoneboro.  There  might  easily  be  it  difference  of  two  feet  lie- 
tween  the  Depots  of  the  N.  C.  &  F.  and  those  of  the  other  roads  named. 
Our  Accepted  level  at  Oil  City  appears  to  be  a  mean  between  the  highest 
and  lowest  levels  given  wherever  a  check  can  be  secured,  and  it  therefore 
aeems  safe  to  adhere  to  it. 

F 
Review  of  the  levels  of  the  Atlantic  and  Great  Western  Railway. 


Salaninnca  .  .  ,  iiUi   Above  ocean  hy  A.  A  G.  W.  prolllo  |IX> 

:    PolntgivenaspeiitroorllemloclcBt 

'■  .  .     138J    Above  oeonn  by  N.  Y.  4  Erie  prolllpiXVIII) 

.  .  Supposed  to  be  the  old  lic|Hit 

Preiciit  Depot.      l.S  'Lower  tlian  Hemloch  St.  (Curlll 

Old  Depot.. .  .  I  I4.'.i  i       "       "  

Present  Depot.   ISBS  Above  ocean  by  A.  <ft  O.  W.  levels  aSftt-l) ' 

•^      I  13»7 N.  Y.  AErle    ■■      il.lW-lg) 

" "       '  Acei'pted  elevHllon 13tct 

The  N.  Y.  &  Erie,  as  before  stated,  reaches  the  Lake  2'  too  high,  so  that 
there  appears  to  be  but  3'  disagreement  between  the  levels  of  the  A  A  G. 
W-  and  the  N.  Y.  and  Erie,  if  we  have  taken  our  points  correctly,  and 
1398'  will  be  a  foir  mean  between  the  two  for  the  present  depot. 

LiCvanL.  Accepted  elevntlOD  an  iflvvu  by  A.  d:0.  \V.[IXi I2H7 

The  D.  A.  V.  &  P.  Ry.  coming  np  from  the  lake  at  Dunkirk  crosses 
the  A.  &  G.  W.  here.    The  elevation  given  by  it  is  1262  (Allen  CCCVIi, 

but  it  does  not  appear  to  be  reliable. 

Corry,  A.  &  G.  W.  3'  too  high  as  shown  in  C. 
Union  City,  A,  &  G.  W.  S'  loo  high  as  shown  in  C. 
Salem  Crossing,  A.  &  G.  W.  2'  too  low  as  shown  in  D. 

Ctarkesvllle  CrosaliiR       t6   Below  Kniem  CTOSslnfi  lUi  =.  fM-tS 1    1K» 

.    '■  ■■  W30 'Aboveoccfinby  A.AG.W.proHledXl   .  .  .  .' 

930        "  '■  E.  Af.  "        (XIIIl  .  .  , 

a  iToolowon  A.«0.  W.  "  ... 

" "  s  .    " -^ E.jep. -^ .  .  . 

At  Jamestown  the  £.  &  P.  was  8'  loo  low  (D)  by  our  accepted  eleva- 


Do,l,.cdbyGoO(^lc 


C'i.rlLl 


(Miij 


Uon  and  11'  too  low  by  L.  S.  &  M.  8.  levels,  and  here  we  And  it  8'  too  low 
by  our  adjustment,  and  6'  if  the  A.  &  G.  W.  is  correct— while  at  N.  Castle 
(£}  it  is  7'  too  high.  In  the  first  and  last  places  the  dlffereDce  may  be  in 
a  measure  due  to  a  want  of  unity  in  the  points  given  by  the  several  roads, 
but  until  we  have  more  positive  information  on  these  points  the  E.  &  P. 
levels  must  be  reprded  as  very  unreliable. 
Fnrlher  Checlis  on  the  A.  &  G.  W.  Railway,  in  Ohio : 


Raveuna  Cross*! 

Newburg  CroBB'p 
UbIIIoq 


Above  Lftke  Erte  by  A,  «  O.  W.  proJlle  (IX), . 

C.<tP.  ■•       (Ltntoi., .  .,     ,,, 

Dlnurreement. 

Above  Ijiko  Erie  by  A.  &  G.W.  uroflle  (O.B.  I,p.e67t.    HOT 

"      c.i;.f.  41,      "    (0.a.i,p.«a«).  net* 
Dlsaiireeinent. 
Above  Lake  Erie  by  A.  4  G.W.  protlle  (O.R.  I,  p.m>.    IQW 

8.11.  «r.      "     (O.R.i,p.e?i).  low 

Dlangceemcnt,  relative  level- -■  ■" ■- — ■ ' 

Above  Lake  Erieby  A.*  CV 
I).*M. 


The  Dayton  &  Slicbigan  Railroad  check  is  used  by  Mr.  Gardner  (page 
044)  and  accepted  as  reliable. 

a 

East  end  of  the  Philadelpliia  and  Erie  Railway,  cooipared  with  the 
Northern  Central.  


Bridgeport  Cros'g 


J13      lAbove  P.  K.  H.    Uatum   by    P.  B.  R.  prollle! 

I    (Allen  I). 

»      iAboveHBrrliibiirgbyP.R.R.pronlB  (Allen  I). 
30, 2j'        "  "         by  N.  C.  profile   (Onrdner, 

6p.  «3.j) 
ove  Ocean  by  N,  C.  proHle  'Allen  fC.) .... 
128  I  ■■  "  P.*£  "  (AlleuCI.^XV).  . 
i.1U  '■  "  Burgln'a"  •■  "  .  . 
■•      '-      ■ P.AB.promp 


Wm«port  Janet.  . 


,   51« 


Burgli.  _  

.  Above  IJcean  by  N.  C.proflle  (Allen  trcXVII). 


\l  bases  (SKHJ) ;  S3( 

_    tE.profllo*.'"-- ■— ""■      ' 


P.«E.  prodlo  (Allen  OCXVl   . 

Hurgln'^B 

;.  prollle.    . 


Burgln'H  .  .  . 

By  N.  r.  prollle  (Allan  CCXVII). 
By  X.  Y.  A  K.  proflle  (Allen  ri.XI 


This  last  check  makes  the  Northern  Central  levels  appear  good.  The 
levels  of  the  N.  T.  and  Erie  Railway  have  been  brought  up  from  -Jersey 
City,  about  373  miles,  and  those  of  the  Northern  Central  from  Baltimore, 
•ioQ  miles  showing  a  disagreement  of  only  two  feel  at  Elmira.  It  seems 
(luiic  safe,  therefore  to  assume  that  the  P.  &  E.  elevations  of  Bunbury  and 
Williamsport  arc  altogether  loo  low,  as  they  have  likewise  been  shown  to 
be  at  Driftwood,  Emporium,  Irvinelon,  Corry,  Union  City  and  Erie. 
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COMTBIBUTIONS  FROU  THE  LABORATORY  OF  THE  UNIVEHSITI  OF 
PRNSJSTLTANIA. 

No.  IX. 

Upon  tome  nete  Chlorine  Perivativet  from  Toluol. 

By  Edoar  F.  Smith,  Ph.D., 

AsBiBTANT  IN  Analytical  Chemistry,  University  of  Pennsylvania. 

iRtad  befora  the  Ameriean  Phitotophieal  Society,  May  A,  1877.) 

The  first  of  tlkese  derivatives  wliicb  it  is  my  intention  to  describe  in  the 
rollofficg  lines  waa  obtained  by  me  some  lime  ago,  and  also  a  description 
or  it  publisiied  (Inaugural  Di^ertation,  06ttingen,  18T6),  but  as  it  Is  in- 
timately connected  witli  the  siibBeqncnt  work  a  brief  description  of  Its 
production  and  properties  may  probably  not  be  amiss. 

Prodoction  ov  Toltjoltrichloride  or  Bbnxvltrichloride. 

This  was  obtained  in  ilic  usual  manner,  viz.:  By  tlie  introduction  of  a 
calcnla(«d  amount  of  dry  chlorine  into  boiling  Toluol.    Tbe  liquid  boiling 
at  218'^  C.  was  collecte<l  and  treated  as  follows  : 
Formation  of  C^  CI,,. 

The  pure  Beniyl trichloride  was  placed  in  a  large  tiaak  and  dried  chlorine 
gaa  conducted  into  the  liquid  until  it  wa8noIoDgeral)9orl>ed  and  the  vacant 
space  also  filled  with  i(.  when  tlie  flask  was  tightly  corked  and  exposed  to 
tbe  action  of  the  sun-light.  After  standing  a  few  days  the  green  color  of 
the  chlorine  had  disappeared.  The  flask  was  again  filled  with  the  gas  and 
itiii  operation  repeated,  until  the  chlorine  was  apparently  no  longer  ab- 
8orl)ed.  The  flask  was  now  set  in  a  rather  cool  place  and  allowed  to  re. 
main  I  here  for  some  time.  After  standing  several  months  I  noticed  lliat 
crystals  had  separated  from  the  liquid.  These  were  immediately  brought 
upon  a  filter,  waslied  thoroiiglily  with  water  and  then  pressed  between 
filter  peper  to  remove  any  B en zy It ri chloride  that  may  have  adhered  to  the 
crystal  mass.  After  drying  the  compound  by  exposure  to  the  air.  it  was 
pulverized  and  dissolved  in  chloroform,  from  which  solution  it  crystallized 
in  fine,  colorless  crystals,  which  after  repeated  re -crystallization  taseA  at 
I-12--1530  C. 

Properliet. — The  compound  possesses  an  odor  very  aimilar  to  that  of  cam. 
phor,  is  insoluble  in  water  and  alcohol,  but  readily  soluble  in  cliloroform.  It 
is  volatile  without  decomposition.  My  attempts  to  affect  the  introduction  of 
the  NO,  group  were  unsuccessful.  Even  with  the  aid  of  heat  nitric  acid 
is  without  any  action. 

If  the  compound  is  allowed  to  crystallize  slowly  from  a  chloroform  solu- 
tion, crystals  may  be  obtained  half  an  inch  long  and  one-fourth  of  an  inch 
broad.     These  have  prism  and  dome  faces. 

I  never  succeeded  in  obtaining  the  compound  during  summer,  very 
probably  because  the  Ben zyltrichlo ride  held  it  in  solution. 

Numerous  analyses  made  of  the  compound  lead  to  the  following  formu- 
la :  C„  Cla  =  (C,  CI,  C  CI,).     (C,  Clj  C  CI,).     (C,  CI,  C  01,). 
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We  have  here,  theo,  a  compound  in  wliicli  tliree  benzol  groups  have 
very  probably  combined,  containing  only  carbon  and  chlorine. 
Akaltses. 
Chlorine  DeUrininaliont. 

I.  The  compound  wi»  dried  over  sulphuric  acid  and  burned  with  ox- 
ide of  lime,  and  the  calcium  chloride  which  was  produced  diasolved  in 
nitric  acid  and  the  chlorine  precipitated  wiili  siWer  nitrate. 

0.S181  Grm.  substance  gare  .0028  Grm.  silrer  chlorid';,  corresponding  to 
78.B3<S  chlorine. 

II.  .1035  Grm.  substance  gave  .329Grm.  silver  chloride  =  78.58% 
chlorine, 

III.  0.0868  Orra.  substance  gave  ,2765  Grm.'  AgCI  =  78.57  %  chlorine. 

IV.  Finally,  I  fused  a  portion  of  tlie  com|K>und  on  a  watch  glass  and 
then  healed  it  with  oxide  of  lime. 

.0893  Grm.  sub.  gave  ,2848  Grm.  silver  chloride  =  78,75;S  chlorine. 
Carbon    Dtlemiinaliona. 

I.  .3629  Grm.  substance  dried  at  l^^C.  and  tlicn  burned  with  coarse  lead 
■  chromate,  yielded  ,0780  Grm.  CO.j  —  21,4i;i  carbon. 

Not  any  water  was  noticed  in  the  calcium  cliloride  tube  and  its  weight 
had  not  increased. 

II.  .2313  Grm.  dried  suliBtance,  burnt  with  lead  chromale  gave  .0-186 
Grm.  CO.  =  21. 33 ;i;  carbon, 

III.  ,1677  Gnu.  well  dried  substance  gave  .0361  Grm.  CO,  =  21.51  ^ 
carbon. 

Several  more  coinbuslioiis  were  made  willi  alwut  the  same  result ,  In  no 
instance  did  the  found  percentage  of  water  exceed  0.40Jt,  This  amount 
of  moisture  could  liavc  readily  collected  during  the  filling  of  the  combus- 

Results, 

rnlcu  luted.  Foimil. 

C„  =262  =  21.44?f  31.41—21.33  —  21.51 

CI,.,,  =  928  =  78.5C?f  78,57  —  78,58  —  78,58  —  78.75. 

Action  of  Zinc  and  Sulphcuic  Acid  upon  C„  CI^. 
About  five  grammes  of  the  preceding  compound  were  pulverized  and 
diasolved  in  a  mixture  of  alcohol  and  chloroform,  and  line  and  sulphuric 
acid  added  lo  this  solution.  The  lilwration  of  hydrogen  gas  was  rather 
slow  and  to  liasten  il  tlie  flask  containing  the  mixture  was  placed  on  a 
sand-bath,  where  a  constant  temperature  of  OO^C.  was  maintained  for  ten 
weeits,  during  wliicli  period  tiiere  was  n  constant  and  brisk  disengagement 
of  hydrogen  gas.  Tlie  flask  was  now  placed  upon  a  water-batb  and  the 
alcohol  and  chloroform  removed  by  distillation.  An  impure  oil  remained 
as  a  residue  and  upon  cooling  solidified  and  was  then  taken  from  the  flask 
and  dissolved  in  a  mixture  of  chloroform  and  alcohol.  After  removing  the 
impurities  by  llltratiou.  the  solution  was  strongly  evaporated  and  when 
cool  tiie  compound  seiraraled  partly  as  an  oil  and  partly  in  colorless  taidets. 
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After  pouring  off  the  aupematAul  liquid  the  crj-stAUioe  masa  was  pressed 
veil  between  filter  paper  and  then  disBolved  !□  alcohol.  From  Ibis  solu- 
tion the  compound  crystallized  in  beautifitl,  colorless,  quadratic  plates, 
wliicb  after  several  recryBlallizations  fused  at  102^  C. 

Proptriki.  If  a  crystal  is  fused  upon  a  piece  of  glass  it  will  remain  in  a 
plastic  condition  for  hours  and  stirring  it  with  tbe  point  of  a  knife  blade 
will  not  cause  solidification.  One  crystal  which  I  fused  required  twelve 
hours  before  becoming  solid.  The  fusing  point  of  this  solidiflcd  mass  was 
the  same  as  that  of  the  crystals,  102°  C. 

The  compound  may  be  volatilized  without  suffering  decomposition. 
When  pure  it  possesses  a  very  peculiar,  aromatic  odor,  somewhat  like  that 
of  tlie  jireceding  compound,  being  only  more  piercing. 

Tbe  compound  is  perfectly  insoluble  in  water,  but  very  readily  soluble 
in  chloroform,  Tlie  best  solvent  I  found  to  be  alcohol,  in  which,  when 
'warm,  it  is  exceedingly  soluble. 

The  following  analyses  were  made  : 

Chlorine  DeterrainittioH. 

0.4180  Qmi.  substance  dried  over  calcium  chloride  and  burned  with 
oxide  of  lime  gave  1.3146  Qrm.  silver  chloride  ^  .3353  Grm.  chlorine 
=  7". 79^  chlorine. 

Oarbon  Determination. 

.3812  Grm.  air  dried  substance  burned  with  lead  chromate,  gave  21. 69  JS 
carbon  and  1-00  Ji  lij-drogen. 

If  wc  suppose  that  only  one  hydrogen  atom  has  replaced  chlorine,  the 
following  numbers  would  be  required  ; 

Calculated.  Found. 

C„   =3a.09;f  31.69?& 

Cla  =  77.81  Jt  77.79  <6 

H    —    0.0Q%  1.0?S 

The  forinula  would,  therefore,  be  C„  Cl.„  II.  That  the  replacement  would 
be  so  very  limited,  one  would  naturally  suppose  if  he  considered  the  pres- 
ence of  such  a  large  number  of  negative  chlorine  atoms. 

Action  of  Sodium  AsfAi.o.vst  upon  C„  Cii.i  H. 

Tbe  substance  was  finally  divided  and  dissolved  in  an  excess  of  alcohol, 
and  sodium  amalgam  added  to  tbe  solution.  The  liberation  of  hydrogen 
gas  was  at  first  very  violent,  finally,  however,  the  application  of  heat  upon 
a  sand  bath  was  necessary  to  render  tliedisengagement  continuous.  Alter 
allowing  the  action  to  continue  three  or  four  days,  I  interrupted  it  and 
proceeded  to  examine  the  contents  of  the  flask. 

The  alcohol  was  distilled  off,  and  as  the  liquid  gradually  dimtnisiied  in 
volume,  dropsof  oil  separated  from  il.  Only  a  small  quantity  of  the  oil 
could  be  obtained,  and  after  being  purified,  was  too  small  to  employ  in  an 
analysis,  expected  to  afford  some  clue  to  tbe  composition  of  tbe  com- 
pound.    Intense  cold  would  not  render  this  oil  solid. 
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Action  of"  Sodium  Amai^am  dpon  C„  CI^. 

Ten  grammes  of  the  subBlanec  were  reduced  to  a  powder,  placed  in  a 
small  flaek,  and  alcoho)  then  poured  in,  and  the  whole  heated  upon  a  sand 
bath  for  four  weeks.  At  the  expiration  of  this  time  the  alcoholic  solution 
was  poured  off  from  the  metallic  mercury  thut  had  collected  upon  the  bot- 
tom of  the  Bask,  and  water  and  hydrochloric  acid  added  to  the  solution  to 
dilute  it  and  neutralize  any  sodium  carbonate  that  may  have  formed. 

Upon  adding  the  water  I  noticed  the  appearance  of  oil  globules,  whicli 
swam  upon  the  surface  of  ilie  liquid. 

The  solution  was  placed  in  a  suitable  vessel  and  subjected  to  distillation 
upon  a  water  bath.  In  the  receiver  a  rather  large  quantity  of  oil  collected. 
In  ttie  flask,  upon  examination,  I  found  merely  sodium  chloride. 

The  ftirlher  addition  of  water  to  the  liquid  in  the  receiver  rendered  it 
cloudy,  and  it  was  again  distilled,  but  this  time  over  a  Tteo  flame.  The 
alcohol,  of  course,  first  passed  over,  and  the  addition  of  water  to  it  pro- 
duced no  cloudiness. 

The  oil  was  carried  over  with  the  steam  and  collected  to  one  large 
globule  on  the  bottom  of  the  receiver. 

Soon  after  all  the  oil  had  passed  over,  I  noticed  the  liquid  carried  over 
small  shining  needles.  The  receiver  was  immediately  changed  and  the 
dietillation  continued.  Only  a  small  quantity  of  this  ciystallized  compound 
was  caught.  It  was  exceedingly  soluble.  It  was  extracted  from  itsaqueous 
solution  with  etlicr  and  the  latter  allowed  to  evaporate.  The  residue  con- 
sisted of  fine  colorless  needles,  possessing  a  rather  sharp  odor.  The  com- 
pound fused  at  about  12TO  C.  With  buriura  carbonate  it  gave  a  salt  crys- 
tallizing in  white  needles.     Scarcity  of  material  prevented  its  analysis. 

To  extract  the  oil  from  the  aqueous  solution  ether  was  added,  and  the 
two  liquids  separated  with  a  separatory  ftinnel.  After  the  evaporation  of 
the  ether,  the  oil  was  treated  with  calcium  chloride,  to  remove  any  adherent 
moistiue  and  afterwards  dried  over  sulphuric  acid. 

Properti^i.  The  oil  is  perfectly  clear.  Insoluble  in  water,  but  soluble 
in  etiier.     It  is  with  difficulty  volatilized. 

The  following  analyses  were  made  : 

Carbon  Determination. 

.1132  Grm,  of  the  oil  were  placed  in  a  small  bulb  tube  and  burned  with 
lead  chromale,  yielding  .1603  Grm.  CO,  =  .043^  Carbon  =  38.60^  : 
further.  .0500  water  ^  .0056  H  =  4.94^  H. 

Upon  examining  the  bulb  tube  after  the  combustion,  a  small  quantity 
of  undecompoaed  carbon  was  noticed. 

Chlorine  Determinntion. 

.0483  Orm.  oil  ignited  with  oxide  of  lime  gave  .0980  Qrm.  siiverchlorido 
—  53.33  %  chlorine. 

C  =38.60% 
01  =  52.8856 
H  =   4M% 
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Sj/noptit  of  tht  Cold  Blooded   Verlekrata,  procured  bg  Prof .  Jitmei  Orion 
daring  hii  Exploration  of  Peru  in  1876-77. 

■  By  E.  D.  Copk. 

{Read  before  the  Amerifan  Phitoiophical  Soeielj  May  4,  1877. ) 

REPTILIA. 

Ophidia. 

1.  BOTHROPs  PICTUa  Tsch.   Jan."  Elenco  SiBtematico,  p.   1S6.      Lat?MiU 

pietue,  Tschudi  Fauuii  Peruand,  p.  01,  Tab.  X. 

Nob.  11,  14,  15,  17,  19,  from  Chimbote  Valley,  Lat,  9°  8.,  alliiude  from 
0  to  aOOO  feet. 

A  veiy  dietioct  species,  well  dgured  by  Tacbudi.  In  five  specimens  the 
fossa  is  boanded  in  front  by  tbe  second  superior  labial  plate,  as  described 
by  Jan  ;  in  one  other  the  fossa  is  surroanded  by  small  scutella. 

2.  Elaps  ciKciNALia  Dum.  Bibr.  VII,  p.  1210.  Cope,  Journal  Academy 

Nat.  Sciences,  1605,  p.  183. 
No.  45,  Pacaamayo. 
8.  Blafs  tschudii  Jan.  Revue  et  Magazine  de  Zo5logie,  1850,  Prodrome 

d'one  Iconographic.  etc.,  p.  13. 
No.  18,  Chimbote  Valley. 

4.  OxmRHQPDB  FiTziNOERii  Tschudi,  Fauna  Peruana  Reptilia  p.  56. 

Tab. 
No.  21,  Chimbote  Valley. 

5.  OxTRBHOFDS  CLELiA  Dandiu.  Dum.  Bibron  VII  p.  1007. 

6.  SiBON  ADDDLATQU  Linn.  Diptat  Dum.  Bibr.  VII,  p.  1141.    Leplodira 

QOnther. 
Nos.  28-25,  Chimbote  Valley. 

7.  TACHTKEina  PERunAHA  Wiegmann  "1834"  (fide  Peters);  Arcbiv.  fur 

Nalurgesch.  1845, 165. 

No  73,  from  Cuzco ;  elevaiion  11000  feet. 

This  species  is  probably  distinct  from  the  T.  chiUn»i»  Schleg.  This 
ooaclusion  is  derived  from  an  examination  of  Wiegmann's  type  in  the  Mu- 
seum of  the  University  of  Berlin,  and  it  is  sustained  by  the  present  speci- 
men from  CuBCo.  Its  charactcre  are  ;  one  preocular,  eight  superior  labials, 
loreal  higher  than  long,  superior  snrraces  of  the  body  and  tail  with  four 
series  of  dark  spots.  The  characters  of  the  T.  chilentit  are  :  two  or  three 
preocutara,  seven  superior  labials,  length  of  the  lorea)  equaling  or  exceed- 
ing the  height,  superior  surfaces  witti  four  longitudinal  brown  bands. 

8.  DKTOPHrLAX  VITELLINCS  sp.  nov. 

Form  moderately  slender,  head  oval,  narrowed  to  (he  rather  depressed 
muzzle.  Scales  smooth,  in  nineteen  longitudinal  rows,  with  single  apical 
fa«s«.     Eight  superior  labials,  fourth  and  fifth  entering  the  orbit.    Ros- 

PHOC.  AUBR.  FRILOS.  BOC.  XVII.   100.   B 
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ral  small,  as  bigh  as  wide,  just  visible  troax  atrave.  Nosala  depressed, 
loreal  a  little  loDger  thao  higli ;  oculars  1-3,  the  aaterior  impressed,  nearly 
reachiDg  the  frontal.  Temporals  1-1-2.  Interaasals  longer  tliaa  wide  ;  pre- 
frontals subquadrate.  Frontal  long  and  narrow,  not  angulate  posteriorly  ; 
parietals  notched  behind,  short,  their  common  suture  a  little  more  than 
half  the  len'gtli  of  the  fhmtal.  Ten  inferior  labials,  six  of  which  are  in 
contact  with  the  geneials,  of  which  the  posterior  pair  is  a  Utile  longer  than 
the  anterior.    Gastroeteges  202  ;  anal  double  ;  uroeteges  93. 

Color  yellow,  atroogly  tinged  with  brown  above,  and  with  orange  on  the 
labial  plates  and  lower  surfaces. 

No,  3,  from  Pacasraayo. 

This  beautiful  species  presents  a  new  type  of  color  for  the  genuB. 

9.  Drtophtlax  ELEGANS  Tach.  Xy^opAt*  slf^ttiTsch.,  Fauna  Peruana, 
p.  68,  PI.  VI.  LugophU  pacilotlomut  Cope,  Journ.  Acad.  Phila.  187!}, 
IBO. 

This  species  was  described  from  a  young  individual.  Examination  of 
several  adult  specimens  tmta  Prof.  Orton's  collection  shows  tliat  the  last 
maxillary  tooth  is  grooved,  though. not  deeply,  and  that  the  scalcf^  have  a 
single  apical  fossa.  The  coloration  is  more  striking  in  the  adult  than  in 
the  young,  and  is  quite  elegant.  The  ground  is  a  light  yellowish  gray, 
and  there  are  two  rows  of  bright  rufous  darker  edged  spots  on  the  back. 
These  spots  are  either  confluent  transversely,  forming  a  single  row  of  broad 
spots,  or  alternating,  so  as  to  form  a  zigzag  baud.  The  latter  condition 
prevails  on  the  posterior  part  of  the  body,  and  the  band  becomes  regular 
on  the  entire  middle  line  of  the  tail.  Tliere  are  three  longitudinal  dark 
gray  lines  on  each  side,  one  on  the  middles  of  each  of  the  first  two  tows  of 
scales,  and  one  on  the  ends  of  the  gastrosteges.  These  become  more  or  less 
fused  on  the  tail,  forming  a  single  lateral  band,  A  broad  brown  band  from 
the  muzzle  through  the  eye  to  the  first  dorsal  spot.  Lips,  gular  region,  and 
anterior  gastrosteges,  brown  speckled  ;  a  longitudinal  median  nuchal  band. 
Frontal  plate  dusky,  with  a  median  longitudinal  light  band.  Length 
of  the  longest  specimemH.  ,901 ;  tul  .380. 

Nos.  n.  16,  S6,  27,  Chimbote  Valley. 

This  species  is  the  type  of  the  genus  LygophU  Fitz.  where  first  charac- 
terized ;  I.  e.  in  the  Fauna  Peruana.  It  must  therefore  be  regarded  as  a 
synonyme  of  Dryophylas  Wagl.  The  genus  to  which  I  have  given  tlie 
name  LygophU  (Proceed,  Acad.  Phila.  1868,  p.  75.  type  L.  liiicatut)  may 
then  be  called  AporophU. 

10.  Drtiophis  acuminata  Wied.;    Dryinut  <xnt«t,  Wagl.  Dura.  Bibr. 
VII.  819. 

No.  10.   Chimbote  Valley. 
U.  Drtmobius  beathii  Cope,    Journ.  Acad.  Phllada.  1875,  p.  170. 

Tbis  species  is  nearly  allied  to  the  D.  retieulatiit  iHtrpetodyai),  Peters, 
Monatsberichte,  Berlin,  1863,  285.  I  add  to  ray  previous  description  that  in 
a  large  specimen,  the  interocutar  space  is  only  .001  wider  than  the  length 
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of  the  mazzle  ;  and  that  the  brown  band  through  the  eye  becomOB  obao- 
Irte.     Length  M.  I.IBO  i  tail  .846. 

The  American  species  of  Drymobiui  (Cope,  Proc.  Acad.  Phila.,  1960. 
5601  are  the  following  ^  iJ.  margiiritiferui,  Schl.;  D.  retuulatui.  Pet.; 
D.  htathii.  Cope  ;  D.  rappii,  Qthr. ;  D.  oeripilalU,  Qtbr. ;  D.  pulehrieep*. 
Cope;  D.  diehnmt.  Pel.;  D.  boddaertii,  Seetz ;  D.  metanolamm,  Cope; 
D.  bittrialit,  Gtbr, ;  D.  bUiatalui,  Jan.;  D.  pvlehtrrimui,  Cope. 

12.  Boa  oktonii,  Cope,  sp.  dot. 

This  speciea  is  intermediate  in  character  between  the  Boa  eonstriclor  and 
the  B.  imperntor.  It  has  the  stout  proportions  of  both  spedes,  while  the 
equamation  of  the  he»l  is  like  that  of  the  former,  and  tliat  of  the  body 
resembles  that  of  the  latter.  There  are  no  large  scuta  on  the  loreal  or 
orbital  regions,  and  the  scales  of  the  head  generally  are  characterized  by 
their  small  size.  The  characters  of  the  species  are  beet  brought  out  in  a 
comparutirc  lable,  which  I  give  : 

Seel.  I.  89-95  rows  of  scales  on  the  body. 

Orbital  ring  not  in  contact  with  labials ,  gastrosteges  234 
-40 ;  urosteges  49-58 B.  conilricior. 

Sect  n.  55-69  rows  of  scales. 

1  Orbital  series  separated  from  labials  bya  row  of  scales; 
No  large  loral  plate  ;  fomi  Stout  ;  g.  262,  u.  53  ;  labials  19  ; 
orbital  riog  composed  of  19  scales;  64  rows  on  body B.  orlonii. 

aa  Orbital  ring  rCacliing  labials. 
No  large  loral  plate  :  stout ;  u.  56 ;  57-88  rows  on  body  ; 
orbil&ls  13-17 B.  imperator. 

A  loral  plate  as  large  as  the  orbit ;  proportions  as  in  the 
last B.  «gu«i. 

No  large  loral  plate  ;  form  elongate  ;  g.  272  ;  u.  89 B.  dtvinilitgua. 

With  the  typical  specimen  I  associate  one  IVom  Greytown,  Nicaragua, 
which  agrees  witli  it  in  the  generally  smaller  size  of  the  scales  of  the 
head  and  body  than  is  found  in  the  B.  iminnilor,  the  usual  Mexican  species. 
It  has  69  rows  of  scales ;  21  labials  and  IT  scales  in  the  orbital  ring  ;  gas- 
trosteges 242. 

No.  1  from  Chilete,  near  Pacasmayo,  SOOO  feet  above  the  sea.  This  spe- 
cies is  dedicated  to  Professor  James  Orton,  whose  explorations  of  the 
western  regions  of  South  America  have  yielded  such  abundant  results. 

13.  Stenobtoha  albifrons  Wagtcr  ;  var.  t«i*ellalum,  Tsch.  Fauaa  Pe- 
ruana, p.  40. 

Ae  Jan  remarks,  this  forms  appears  to  be  but  a  color  variety  of  the  S.  a{- 
bifron*. 
No.  28.  Cliimbote  Valley. 

Lacertilia. 

14.  PitOCTYrTRETDS  KULTiFORHiB  Copc,  Joum.  Acad.  Phila.  187B.  p.  178. 
No.  98  ;  Ttota  La  Rua  or  the  divide  which  separates  the  waters  of  the 

Ucayali  and  tliose  of  Lake  Titicaca ;  altitude  14,000  feeU 
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IK.  Pboctotretus  fiteihoerii  Dnm.  Bibr.  IV,  p.  286. 

No,  138,  from  Juliaca,  Peru  ;  altitude  13,550  fe«t.  In  this  lizard  the 
IfltenI  scales  are  reUtivelf  smaller  and  smoother  than  id  the  P.  multt- 

16.  MicROLOPHUB  iNouiHALis  Cupe,  Joum,  Acad.  Phila.   18T5.  p.  172. 
No8.  33-34,  Cbimbote  Valley.    2000  feet. 

17.  MiCROLOPHua  pERUviANoa  Sess,  M.  letionii,  Dum.  Bibr.  IV,  p.  336. 
No9.  81-36,  Chimboie  Valley.    2000  feet. 

18.  Prtllodactylds  kiobofabciatub  sp.  dot. 

The  existence  of  a  fourth  species  of  this  genus  in  Western  Peru  points 
to  this  region  as  its  centre  of  distribution.  The  present  one  belongs  lo  the 
group  In  which  the  large  dennal  tubercles  are  not  prominent  nor  ongulate. 
nor  arranged  in  regular  longitudinal  rows.  They  are  round,  and  very  dis- 
tinct ftvin  the  small  round  scales  between  tbem,  and  not  almost  assimi- 
lated to  them  as  in  the  P.  inagualu  Cope.  There  are  eight  superior  labials 
to  below  the  pupil  of  the  eye.  The  mental  scutum  is  very  large,  and  ur- 
ceolate ;  it  has  two  lateral,  and  a  short  posterior  median  facet,  each  one 
corresponding  to  a  scutum.  The  anterior  of  these  is  the  flrst  labial,  which 
is  about  tnic«  as  large  as  the  scutum  that  follows  it.  Behind  these  is  a 
transverse  row  of  five  subround  scales,  of  which  the  median  ia  in  contact 
with  the  mental.  The  next  row  embraces  eight,  arranged  in  an  undulat- 
ing manner.     The  scales  diminish  but  slowly  to  the  size  of  the  gulars. 

The  toes  are  slender  as  in  the  T.  mierophifllut  Cope,  but  the  expansiuus 
are  large,  as  in  the  T.  inaqu/ilii.  When  the  limbs  are  appressed  to  the 
aide,  the  elbow  reaches  the  base  of  the  toes  in  thisspecies,  but  only  to  their 
tips  in  the  T.  inaqaalit;  the  length  of  the  toes  in  T.  mierophi/llu>  is  in- 
termediate. 

The  ground  color  is  very  light,  brilliantly  white  on  tlie  inferior  surfaces. 
Between  the  axilla  and  groin  the  back  ia  crossed  above  by  six  narrow 
black  crOBB-bnnds.  These  bifurcate  or  break  up  on  the  Bides  ;  the  axiltar 
band  breaks  upon  the  back,  and  two  anterior  to  it  are  represented  by  spots. 
A  broad  dark  band  passes  fkim  the  nostril  through  the  eye  and  breaks  up 
on  the  sides  of  the  neck.    Limbs  indistinctly  cross  ■barrc<l. 

M. 

Length  to  meatus  auditorius 013 

**  axilla 020 

•'  groin 03fl 

"  vent 048 

Width  at  meatus  auditorius OOT 

Length  of  fore  limb OU 

foot 004 

"hindlimb 021 

"         "      "     foot 0065 

The  very  different  arrangement  of  the  inlValabial  scales  and  the  small 
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digital  expansioDB  with  other  cliaTscterB  of  the  P.  mierophyttui*  render 
campansong  with  it  unueceasarj.    From  the  Dearer  P.  incequali*\  it  differs 
primarily  in  three  features  :  (1 )  the  greater  relative  size  of  tlte  tulwrclea ; 
(3)  the  differentljr  arranged  Infhilabialg,  and  (3)  in  the  longer  digits. 
No.  35,  Chimbote  Valley.     3000  feet. 

19.  Phtllodacttlus  rbiSsii  Peters  Honateber.   Bert.  Academy,  1862, 
026. 

No.  140,  from  Pocasmayo. 

BATBACHIA. 
Andha. 

20.  NoTOTHKMA  HARSUPiATDM  Dum.    Bibr.  VIII,  598,  |>1.  98,   (.Byla). 
Nototrema  Othr. 

New.  as.  Chimbote  Valley  ;  127-8,  Pisac  ;  altitude  10,500  feet. 

31.    ChOROFBILUS  CC^CANUS  sp.  DOV. 

A  spetnes  of  medium  aize  in  a  genus  where  the  species  are  never  large. 
Form  rather  robust,  head  wide,  flat ;  cantbus  rostrales  well  marked  but 
contracted.  Nostrils  near  the  end  of  the  muzzle,  which  isobtusely  rounded. 
Tj-mpanum  distinct,  its  diameter  half  that  of  the  eye  slit,  which  is  nearly 
as  long  as  the  muzzle  in  front  of  it.  The  limbs  are  rather  elongate,  and 
the  digital  dilatations  are  quite  small.  The  wrist  of  the  extended  fore 
limb  reaches  the  end  o(  the  muzzle,  and  the  elbow  is  slightly  overlapped 
by  the  knee  when  both  ore  appressed.  When  the  hind  limb  is  extended 
forwards,  the  bee!  readies  to  the  line  of  the  front  of  the  orbit.  There  are 
no  tubercles  on  the  sole,  and  the  akin  of  the  bU|)erior  surfaces  of  the  body 
is  smooth,  while  tiukt  of  the  thorax  and  abdomen  is  closely  areolate. 

The  vomerine  teeth  are  in  two  full  and  closely  approximated  fasicles 
between  the  internal  nares,  their  posterior  borders  projecting  a  little 
behind  the  poeterior  margins  of  the  latter.  The  nareat  openings  are  small, 
and  about  equal  to  the  ostiapharyngea  ;  the  tongue  is  discoid,  and  is  openly 
DOicbed  on  the  posterior  t)«e  border,  which  constitutes  about  one-third  the 
length  of  the  organ. 

Color  of  the  upper  surfaces  dark  olive ;  of  the  limbs  paler  ;  the  femur 
uniform  light  olive,  posteriorly.  Inferior  surfaces  dirty  white,  except 
those  of  the  thighs,  whicli  are  pale  yellow.  Bides  of  the  head  to  the  tym- 
panam  dark,  bordered  above  by  a  blackish  line  along  the  cauthus  roetralls, 
and  below  by  a  light  labial  border. 

Length  of  the  head  and  body 0330 

Length  of  head  to  posterior  line  of  tympanum 0075 

Width      "        at        ■'  "  "  0093 

Total  length  of  fore  limb 0165 

"        "       "hind   "  0375 

Length  of  foot 01 70 

Length  of  tarsus 0065 

*  Cope.  Journal  Academy,  Phlln.  1ST5,  p.  ITS.    t  Loc.  clt.,  p.  174. 
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Tbiaspeclesiaoiie  of  those  forms  which  linear  the  bouniiUriee  of  the  fiuni- 
lies  of  Sfflida  aaflOi/itiffnalhida.  It  agrees  with  the  other  species  of  the 
genus  to  which  I  have  referred  ii  in  essential  respects  ;  i.e.,  in  the  free  toes. 
the  fronto-parietal  fontanelle,  and  the  small  and  separated  prefrontals.  The 
laat  two  characters  distinguish  it  from  Hylodt*  to  which  it  bears  a  super- 
flcial  resemblaDce,  as  also  the  t^^rminal  phalanges,  which  iack  the  trans- 
Terse  limb  of  that  genus.  The  sacral  diapophfses  are  but  little  dilated. 
It  is  notewortlij  tliat  this  frog  is  the  first  one  which  presenls  these  charac- 
ters, Icaown  from  South  America,  all  the  species  of  ChorophRua,  five  in 
number,  being  North  American. 
23.  Ctci<orhauphl's  anoustipbs,  sp.  nov. 

A  species  ofmedium  size,  remarkable  for  the  small  extent  of  tiie  i«lnia- 
tion  of  the  toes.  The  muzzle  is  short  and  rounded,  its  profik-  retreating 
backwards  to  the  superior,  rather  elevated  plane.  Canthus  rostrales  obso- 
lete ;  narea  one-tliird  nearer  to  the  border  of  the  orbit  than  lo  that  of  the 
upper  lip.  The  orbits  look  somewtiat  upwards  and  forwards,  the  tTmpanic 
membrane  is  not  visible  in  the  derm,  but  esisls  as  a  anwU  vertically  oval 
membrane  whose  long  diameter  is  one. third  the  vertical  diameter  of  the 
eye.  The  skin  is  everywhere  perfectly  smooth.  The  thumb  and  second 
finger  are  of  equal  lengths.  The  web  of  the  hinder  foot  is  deeply  notched, 
the  edge  marking  tlie  middle  of  the  flrst  phalange  of  the  fourth  toe  ;  that 
between  the  first,  second  and  third  toes  Joining  the  adjacent  longer  toe  at 
a  still  lower  point.  The  wrist  of  the  extended  fore  limb  exceeds  the  end 
of  the  muzzle,  while  the  beel  reaches  to  the  nostril ;  the  tibia  e<[uals  the 
foot  without  the  larsus.  The  choanie  are  larger,  and  the  ostiapharyngea 
very  small.  The  vomerine  fascicles  are  small  and  close  together ;  Ihey  fill 
the  narrow  space  between  the  inner  borders  of  the  choanffi.  The  tongue 
is  nearly  round,  enUrc,  and  has  llie  posterior  fourth  free. 

M. 

Length  of  head  and  body OSS 

Length  of  head  to  posterior  tine  of  tjrmpnna Oil 

Width  of  licad  at        '■  '*  "  019 

Length  of  fore  limb 025 

"  fool  (greatest) 010 

of  hind  limb 061 

of  bind  foot 039 

of  tibia on 

Color  above,  dark  plumbeous  :  below,  a  light  lead  color. 

No.  130,  from  Jnliaca ;  altitude  12,5M  feet. 

The  characters  which  distinguish  this  species  from  the  C.  amaricai,  are, 
the  greater  lenglh  of  Ihe  limbs,  the  closer  approximation  of  the  choanie  ; 
the  absence  of  dermal  margins  to  the  toes,  the  absence  of  cuneiform  tuber- 
cle, and  the  close  union  of  the  metatarsal  bones  in  the  sole.  This  arrange- 
ment gives  the  sole  a  narrow  form,  without  the  expansiveness  seen  in  0. 
eurniriem,  where  the  grooves  between  the  metatarsals  are  distinct. 
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28.  Ctclobhamphos  amabicus  Cope.  Proc.  Acad.  Phila.  1674,  p.  135. 
No9,  48.  49,  50,  from  Yara,  near  Arequipa  ;  altitude  8000  feel ;  Noa.  81 
-4,  (iwa  CuEco  :  altitude  11,000  feeL  Specimens  from  Cuzco  are  darker 
colored  thaa  those  fh>m  Yura.  Thej  are  dark  plumbeous  witli  large  round 
black  spots  above ;  the  lattei  are  lighter  plumbeous  witli  or  without  dark 
gray  smaller  spots.  In  males  (tova  the  latter  locality  the  thorax  ia  covered 
with  corneous  aaperitiea  and  there  ia  a  large  shield  of  horn  oa  the  inner 
aspect  of  the  ihumb,  which  is  covered  with  acute  projections. 
34.  CycLOKHAMPHcs  pusTULOBue,  sp.  nov. 

The  largest  atiecies  of  the  genus,  diatinguiahed  by  its  large  liend,  and  the 
promineut  tubercles  of  the  aides  and  coccygeal  region. 

The  head  is  wide  and  flat,  with  the  loreal  region  and  the  muzzle  oblique. 
The  canthusrostralcsare  obsolete,  and  the  nares,  although  at  the  end  of  the 
superior  plane  of  the  muule,  are  equidiatant  between  the  orhii  and  the 
labial  border.  The  membranum  tympani  is  concealed  by  the  akin  and  is 
a  vertical  oval,  whose  long  diameter  is  less  than  half  that  of  the  eye  slit. 
The  Angers  and  toes  are  elongate,  especially  the  last  or  ungual  phalange  ; 
the  wrist  reaches  couaiderably  beyond  ttie  muzzle,  and  t)ie  heel  to  the 
Itent  of  the  orbit.  The  hind  foot  is  only  half  webbed,  and  ia  conaidera- 
bly  longer  than  the  tibia.  The  skin  is  smooth,  exccptiug  on  the  aidea  be- 
tween tlic  ilia  round  the  vent,  the  superior  face  of  the  tibia,  and  the  sole 
of  the  foot.  These  localities  are  all  tubercular ;  the  limbs  with  small  acute 
warta,  the  side  with  small,  obtuse,  and  very  prominent  warts,  and  the  iliac 
region  with  larger  obtuse  warts. 

The  choanie  are  not  very  much  approximal«d,  and  the  vomerine  patches 
between  them  are  very  small.  The  ostia  pharyngea  arc  very  minute  and 
situated  well  within  the  external  borders  of  the  mouth.  The  tongue  is 
wider  ttian  long,  and  entire. 

Color,  dark  lead  color  everywhere  excepting  the  gular  region  and  the 
tips  of  the  lawral  warts,  which  are  dirty  white.  Upper  regions  indefinitely 
shaded  with  brown  and  gray. 

M. 

Length  of  head  and  body 000 

"        "     to  posterior  line  of  tympana 018 

Width  of  head  at  "  ■■  024 

"      of  sacral  e:ipanse 012 

"      of  interorbilai  space 003 

Length  of  fore  limb 038 

of  fore  foot OlS 

of  hind  limb 087 

"       of  hind  fool 042 

of  hind  tarsus 010 

of  tibU 02.1 

No.  Ill,  from  Tlnta ;  altitude  U.400  feet. 
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3S.    PlBURODKMA   CIKBRBUK,  Bp.  HOT. 

Muzzle  OTal,  vertically  truncate  at  the  end  and  elevated  ;  canthua  ros- 
trales  obtuse,  loreal  region  little  oblique  :  nares  terminal.  Membranuai 
tjmpani  diatinct,  round,  its  diameter  one-ltiird  that  of  the  eye-Blit.  Wrist 
extending  to  muzzle,  and  the  heel  to  tbe  middle  of  the  orbit.  Two  large 
palmar  lubeTclcB.  Cuneifonn  tubercles  of  sole  prominent,  not  sheathed 
with  hom,  the  outer  solar  tubercle  not  prominent ;  no  t)roximal  tarsal 
tubercle.  Tarsus  short ;  remainder  of  foot  longer  than  tibia.  Skin  witb 
low  warts  on  all  the  upper  surfkces  of  the  bead  and  body  ;  inguinal  gland 
moderate,  oval.    Posterior  inferior  femoral  region  areolate. 

The  vomerine  teeth  are  in  small  fasiculi  extending  backwards  from  the 
line  of  the  anterior  margins  of  the  choante.  Tbe  Utter  are  twice  as  large  as 
the  small  ostiapliaryngca.  The  tongue  is  a  wide  oval,  has  a  slit-tike  notch 
behind  and  is  one-half  free. 

Color  above  gray  leaden,  wiib  indistiuct  darker  plumbeous  spots,  of 
which  the  largest  is  between  tlie  orbits.  Tliere  are  three  wide  vertical 
dark  gray  bands  at  the  upper  lip,  the  last  one  on  the  tympanum,  and  two 
paler  similar  bands  between  them.  Numerous  black  spots  on  the  groin  ;  a 
black  crescent  on  the  inguinal  gland.  Limbs  dork  cross-banded  above ; 
posterior  face  of  femur  darkly  gray  spotted,  Lower  surfaces  dirty  while; 
eulor  region  gray  dusted. 

M. 

Total  length  of  head  and  body 027 

Length  of  bead  to  posterior  line  of  tympana 008 

•'     at        ■'  "  "       010 

Widtli  of  sacral  e.xpanse 0055 

Length  of  fore  limb 0170 

'■    foot 0070 

ofhiud  limb 0410 

"     foot 0180 

of  taraus OMO 

"       of  tibia 0110 

No.  137,  from  Juliaca  at  12,550  feet 
86.  BuFO  CHiLBNSis  Tachudi,  Batr.  88.  Dum.  Bibr.  VIII,  878.  B.  ipinii- 
ln»u»  Welgm, 
Nob.  2  and  4,  Pacasmayo  on  the  coast ;  47,  Arequipa,  7,500  feet :  52, 
Chimboie  Valley  ;  54-50  and  124-126,  Urubamba,  Eastern  Peru,  10,000 
feet ;  73-9,  Cuzco,  11,000  feet ;  87-8,  Yaurisque,  East  of  Cuzco,  on  tbe 
Apurimac,  10,500  feet;  102-110,  Tinta,  11,000  feet;  129-135,  Juliaca, 
12,550  feet. 

Having  arranged  tbe  above  thirty -bIk  specimens  of  this  toad  in  the  order 
of  the  elevation  above  the  sea  at  which  they  were  found,  beginning  at  the 
coast,  and  rising  lo  12,550  feet,  I  have  discovered  nocharacters  of  surface,  of 
color,  or  of  any  other  kind  which  are  related  to  the  habitats.  Two  of  the 
three  specimens  from  Pacasmayo,  ^  and  $,  are  twice  the  average  size  of 
the  others  ;  the  third  one  is  as  large  as  the  largest  of  the  othei^.  Several 
specimens  have  spinulose  warls. 
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Htopomata. 

It  has  sometimea  appeared  lo  the  writer  that  a  modiflcatloii  might  with 
adTantage  be  introduced  into  the  ajslcm  of  Fishes,  aa  leil  in  his  synopsis  of 
the  osteology  of  the  subject,  published  in  the  Transactioneof  the  American 
Pbiloeophical  Sociely,  1870,  p.  449,  aud  the  Proc.  Anier.  Ass.  Adv.  Science, 
I81I,  p.  326.  The  auh-classes  of  flshea  there  recognized  were  five  ;  viz.  the 
Boloctpkali,  the  Stlackii,  the  Dipnoi,  the  CToa»up(erygia,  and  the  AtUnop- 
Uri.  As  it  appears  that  the  structural  differences  01  iat in g  between  the  last 
two  divialons  are  not  so  great  as  those  which  distinguish  the  others,  it  ig 
proposed  to  combine  them  into  a  single  subclass,  lo  he  called  tiic  Opsr- 
cxilata.     The  definitions  of  the  four  sub-classes  will  then  be  as  follows  : 

I.  Suspensoriura  continuous  with  the  cartilaginouB  cran- 
ium, with  no  hyomandibular  nor  rudimental  opercular  bone  ; 
no  maxitlarj  arch ;  pelvic  bones  present;  axial  series  of  fore 
limb  shortened,   the   derivative  radii  sessile   on   the  basal 

pieces ;  axial  series  of  hinder  limb  prolonged  in  (^ SoloeephiU. 

II.  Suapenaorium  articulated  with  tlie  cranium ;  no 
maxillary-  arch ;  no  opercular  nor  pelvic  bonoa ;  boaes  of 

limb  as  in  the  last Stlnrkii. 

III.  Suspensorium  rudimental,  articulated  with  cranium, 
supporting  one  or  more  opercular  iMnea  ;  cranium  with  su- 
perior membrane  bones  ;  no  maxillary  arcb  ;  a  median  pel. 
vie  element ;  the  limbs  supported  by  segmented  unmodified 


Dipw. 


IV.  Hyomandibular  and  palatoquadrate  bones  articulating 
with  cranium,  supporting  opercular  bones  ;  a  maxillary  arch ; 
DO  pelvic  element;  axesof  the  limbs  shortened,  the  derivative 
radii  sessile  on  the  basal  pieces Hyopomabt. 

The  primary  divisions  of  the  Ryopomata  are  indicated  by  the  structure 
of  the  fins,  of  wliich  there  are  three  principal  modiflcations,  as  follows  : 

A.  Derivative  radii  present  in  both  limbs  ;  in  the  anterior 
supported  by  an  axial  segment  with  one  or  more  basal  or 
derivative  radii,  forming  a  peduncle  ;  in  the  hind  Uiubs  the 

derivative  radii  seesile  on  axial  segment  only Crouopterygia. 

B.  Derivative  radii  few  in  the  fore  limb,  sessile  on  scapu- 
la :  present  in  hind  limb,  and  sessile  on  axial  segment.  ■ . .        Chronimtti. 

C.  Derivative  radii  few  in  the  fore  limb,  sessile  on  the 
scapula  :  wanting  or  very  few  and  rudimental  on  the  hind 

limb  so  that  the  dermal  radii  rest  on  [he  axial  element. . , .         Aetinopttri. 
The  classification  of  the  Aetinopttri  then  continues  as  in  the  memoirs 
above  quoted. 

PROC.  AMER.  PHI  LOB.  80C.  XVII.  100.  F 
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37.  CoBviNA  AOASSiKii  StoiQdacUner  Siuungsber,  K.  K.  Acud.  Wiss.  1875 

(April),  p.  26. 

Nob.  6  and  43,  from  Pacaamttyo  and  Cbimbote  Bays.  Tliese  specimens 
hare  an  indlstiact  longitudinal  stripe  extending  along  each  row  of  scales 
above  the  middle  of  the  body  ;  cross-bands  are  not  apparent.  D  XII-1-31 ; 
A  2-10. 

28.  Blbhhids  tbtranemds.  sp.  nov. 

Radii ;  D.  XIX-18 ;  P.  13  ;  V.  1-2  ;  A.  11-18  i  Aral  dorsal  fln  com- 
mencing above  the  preopcrcular  border,  with  many  of  tbe  rays  of  Bub- 
equal  length,  which  does  not  exceed  the  distance  from  their  bases  to  tbe 
pectoral  fln.  An  open  notch  between  the  first  and  the  more  elevated  sec- 
ond dorsal  flu.  In  only  one  oat  of  seven  specimens  there  is  a  pair  of 
carved  teeth  behind  tbe  premnxlllarieB  ;  none  in  the  lower  jaw.  Interor- 
bital  space  narrow,  deeply  grooved  :  behind  the  orbits  a  transverse  groove 
behind  which  the  vertex  is  swolleu.  A  slender  postnareal  tentacle,  a  long 
tentacle  above  the  posterior  part  of  tbe  orbit  deeply  split  into  four  sub- 
equal  portions  ;  no  fringes  at  its  base  nor  behind, the  orbit. 

Orbit  a  little  more  than  one-fourth  tlie  length  of  the  head  ;  tbe  head 
three  and  a-half  times  in  the  length  without  tbe  caudal  fln  ;  depth  four 
times  in  the  same. 

Color  light  brown,  the  aides  marbled  with  darker  brown  ;  seven  quad- 
rate brown  spois  on  ouch  side  of  the  base  of  the  dorsal  fln.  Sides  of  head 
speckled  with  dark  brown  ;  a  large  brown  spot  behind  the  eye  which  sepa- 
rates two  wide  light  bars.  oneofwhichextendsdownwardBand  backwards 
{torn  tbe  eye,  and  one  backwards.  Anal  fin  dusky  with  a  light  margin  ; 
dorsal  with  obscure  brown  shades. 

M. 

Total  length .' 078 

Length  to  base  of  pectoral .019 

"         vent  ral 016 

"  "         anal -033 

Diameter  of  orbit 0045 

"  interorbital  space 0016 

Prom  Pacasmayo  Bay. 

29.  Clisdb  HiCROCiRRUiB  Cut.  Val.  XI  p.  384.  Geog.  Hist.  Chile  Zool. 
II  p.  375,     D.  XXV-13  ;  V.   I.  3 ;  A.  11-22. 

No,  39,  from  Callao  Bay. 

80.  CliNUS  F0RTIDENTATD9,  Sp.  noV, 

A  shorter  species  tlian  the  last  with  the  external  teeth  in  both  jaws 
larger. 

Radii  ;  D.  XIX-18  ;  V.  15;  V.  1-3;  A.  11-20;  C.  1-12-1  ;  the  dor- 
sal fin  commencing  above  tbe  preopercular  border  ;  tbe  pectoral  reaching 
to  tbe  base  of  the  anal.  Dorsal  spines  rather  short,  about  half  aa  long  as 
the  soft  rayp.  The  greatest  depth  is  opposite  the  base  of  the  pectoral  fln  ; 
the  front  is  regulariy  decurved  to  the  rather  compressetl  muzzle,  where  the 
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43 


[Cope. 

lips  ar«  about  equal.  Scales  Id  a  vertical  line  from  Ibe  vi^at,  I9-1-8S. 
The  diameier  of  tlie  eye  enters  the  lengCli  of  the  head  5.4  timcH  ;  the  head 
eotera  the  length 4.17  times;  and  thedepth  into  thesame  4.5  times.  There 
is  a  small  cirrhus  at  the  anterior  nostril  ;  a  stout  short  one  with  a  fringed 
border  projecting  from  below  the  superior  posterior  border  of  the  orhii, 
and  a  dermal  flap  with  a  fringed  border  on  each  side,  extending  from 
near  the  middle  line,  along  the  posterior  Irarder  of  the  skull  1o  oppoai^e  the 
superior  third  of  the  orbit.  The  teeth  in  both  jaws  are  of  two  kinda :  the 
external  larger  In  a  single  row,  and  the  iaternal  smaller,  in  several  rows 
of  the  former  are  atout  and  compressed,  and  considerably  exceed  Id  size  the 
corresponding  ones  of  the  C.  monocirrhin.  The  patches  of  small  teeth  arc 
confined  to  the  anterior  jmrt  of  the  lower  jaw.  but  extend  a  little  further 
poBierioriy  in  the  upper  jaw.    The  palatine  teeth  are  few  and  coarse. 

M. 

Total  length i 238 

Length  to  orbit 023 

base  of  pectoral  fln 078 

"  "      anal  fin 115 

"      caudal  fin 023 

Depth  of  body  at  origin  of  anal 050 

Interorbital  width 009 

The  color  is  a  light,  leathery -brown,  with  four  vertical  cross  bars  of  a 
darker  drown,  of  which  lateral  portion  projects  posteriorly  from  the  dorsal 
portion.  In  addition  to  these,  the  body  and  head  are  thickly  marked  with 
small,  dark -brown  spots  ;  similar  spots  on  the  dorsal  caudal  and  base  of 
pectoral  fins. 

No.  40,  Callao  Bay. 

31.    SlCTA:SES   PYRRHOCIHCLU8,    Sp.  HOY, 

A  small  species  of  rather  slender  form-  The  head  is  one-fiflh  of  the  total 
length  including  caudal  fin ;  the  depth  of  the  body  is  one-eleventh  of  the 
same  The  long  diameter  of  the  orbit  is  one-fourth  that  of  the  head,  ex- 
ceeds the  length  of  the  muzzle,  and  enters  the  interorbital  width  one  and 
one -half  times.  The  front  is  flat,  and  the  mouth  verj-  small,  with  a  few 
large  tridenlate  incisors,  and  a  smaller  number  of  smaller  teeth  on  each 
side  of  them  in  each  jaw.  The  incisors  are  six  above,  subvertical,  and  four 
below,  subhorizontal.  Radial  formula  D.  5  ;  C.  1-7-1  ;  A.  4  ;  V.  4  ;  P. 
SO.  The  posterior  disc  margin  is  wide,  and  extends  la  a  broad  lamina,  ver' 
ticsUy  behind  the  pectoral  fin.  Pectorals  and  ventrals  connected  by  mem- 
brane.   Suctorial  disc  5.6  times  in  total  length ;  Its  anterior  free  margin 

Totallength 034 

Length  to  anterior  margin  of  disc 0043 

"        "anus 016 

"  dorsal  fin 020 

"  anal      "  031 

"caudal"  028 
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Cope.)  44  [M«y4, 

The  dorsal  region  \i  crossed  bj  five  wide  brown  spota,  the  anterior  be- 
tween the  bases  of  the  t>ectoral  Adb.  those  following  becoming  successively 
nearer  together.  They  are  all  Joined  togetlier  on  tbe  sides  by  a  brown 
border  which  presents  processes  downwards  so  as  to  be  scolloped.  Be- 
low this  tbe  surface  is  white.  The  dorsal  spaces  enclosed  between  the 
spots,  together  with  the  top  and  sides  of  the  head  are  marked  with  a  crim- 
son network.  Two  chain-like  bands  on  the  operculum,  and  two  on  tbe 
base  of  the  pectoral  &n. 

The  precise  locality  from  which  this  species  was  obtained,  has  not  been 
preserved. 
S3.  Athbrina  laticlavia  Cuv.  Vol.  X,  p.  473. 

No.  41,  Callao  Bay. 
■is.  Belone  t  TBDNCATA  Lcs.  OuQther  Catal.  Fishes  Brit.  Mua.  VI.  p.  224. 

Differs  from  Atlantic  specimens  In  having  the  tall  evenly  though  slightly 
emarginated.     Radii ;  D.  14  ;  A.  IT.     No.  42 ;  from  Callao  Bay. 

I  find  tliai  in  the  genus  Beluiie,  (he  coronoid  bone  ia  distinct  fh>m  the 
other  mandibular  bones,  and  ia  well -developed.  In  Amia,  where  it  has 
been  stated  to  be  distinct,  it  is  codssified  in  old  individuals. 

34,  Orestiab  cuvikrii  Cuv.  Val.  XVIII  p.  225. 

Fin  radii ;  D.  W;  A.  II.  16.  Scales  in  fifty -three  transverse  series  to 
above  superior  extremity  of  branchial  flssure.  Orbit  one-fifth  of  lieitd  ; 
length  of  head  3.5  times  in  total  without  caudal  fin.  Top  of  head  and  each 
side  of  anterior  dorsal  region  naked. 

No.  142.  Lake  Titlcaca. 

35.  TETnAOONOPTEEUs  iPANquiANUB,  sp.  miv. 

This  species  is  furnislied  with  a  series  of  teeth  on  the  maxillary  bone  as 
in  the  T.  pertinalui.  T.  polyoion,  etc.,  bat  is  only  camparable  to  the 
latter  in  adding  to  this  character,  a  reduced  number  of  radii  of  the  anal 
fin.     It  differs  from  i'  in  the  smaller  and  more  numerous  scales. 

The  head  is  short,  and  the  lower  jaw  robust  and  somewhat  protuberant. 
Its  length  enters  the  total  with  caudal  fin  .1.75  times  ;  it  includes  the 
diameter  of  the  eye  four  times,  which  enters  the  diameter  of  the  very  con- 
vex inlerorbltal  space  1.6  times.  Muzzle  abruptly  descending,  shorter 
than  orbit.  The  proximal  two-thirds  of  the  maxillary  bone  Ijwthed.  Dorsal 
fin  originating  behind  the  basis  of  the  ventral,  its  last  ray  standing  above 
the  first  anal  ray.  Caudal  fin  deeply  forked,  the  superior  lobe  larger. 
Radii ;  D.  I.  9  ;  A.  I.  28.  Scales  11-54-4(1-8.  The  general  form  is  mode- 
rately elongate,  the  depth  entering  tbe  length  without  the  caudal  fin,  three 
and  one-fiah  times. 

H. 

Total  length 125 

Length  to  orbit 005 

"dorsalfin 044 

"  anus 051 

"  anal  fin 0S7 

•'  caudal  fin 093 
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I8J7.)  45  H'ope. 

Color  silverj,  with  a  aarrow  dorsal  doskj  Viae,  and  a  leaden  sbsdoalong 
tbe  nppcr  part  of  the  aide,  which  coDliDues  to  the  notch  of  the  caudal  tin. 
The  anterior  part  of  this  band  is  enlarged  Into  a  Bcnpular  spot. 

Noe.  69-70  and  122  from  the  upper  waters  of  the  Urubamba,  one  of  the 
sources  of  the  Ucayale.  The  other  species  ofihis  section  of  tbe  genus,  tbe 
T.  poigodon  Qthr.  is  from  tbe  neighborhood  of  Quayaquil. 

Dedicated  to  the  memory  of  the  inca  Ypanqui,  who  in  the  city  of  Cuzco 
on  the  UmbambA,  the  Qrst  of  his  line,  devoted  himself  to  monotheism. 

36.  Enqbaui.is  tapiroldb,  sp.  nov. 

There  are  minute  teeth  in  both  tbe  jaws,  and  tbe  obliquely  truncated 
extremity  of  the  maxillary  bone  does  not  reacii  the  articulation  of  the  man- 
dible with  the  quadrate.  None  of  tbe  fin  raya  arc  elongate,  and  the 
muzzle  projects  in  a  compressed,  conical  form  beyond  tbe  mouth.  Tbe 
length  of  the  bead  exceeds  the  deptb  of  the  body,  and  enters  the  total 
length  without  the  caudal  fin,  three  and  one. third  times.  Tbe  depth  of  the 
body  enters  the  same,  four  and  one-flftli  times.  Tbe  eye  is  large,  tbe 
diameter  entering  the  length  of  the  head  four  and  onc-balf  times,  and  ex. 
ceeding  the  length  of  tbe  rather  elongate  ^ll-rokers.  Fin  radii ;  D.  I.  11  ; 
A.  25  ;  the  former  originating  above  a  point  beblnd  tbe  base  of  the  ventral 
fluB  1  its  last  rays  standing  above  the  base  of  the  first  anal  ray.  lis  first 
ray  la  equidistant  between  tbe  base  of  the  caudal  fin,  and  the  line  of  the 
anterior  border  of  the  orbit.  Scales  in  36-T  tranaversc  series,  deciduous. 
Abdomen  moderately  trenchant. 

M. 

Total  length 130 

Length  to  orbit 006 

"        "  border  of  operculum .080 

"  ventralfin 050 

"  anal       "  070 

"  caudal   "  100 

This  species  is,  according  to  the  descriptions  given  by  Dr.  QDnther, 
most  nearly  allied  to  the  E.  »uritntmtiuit,  and  B.  potyi,  but  differs  in 
many  respects.     The  two  specimens  probably  came  from  Pacaamayo  Bay. 

37.  TRiGHOMTCTBftue  FASDus  Cope,  Proceedings  AcAdemy,  Pblla.  18T4, 
p.  132. 

Numerous  specimens  from  Jequetepeque. 

After  comparison  of  this  first  with  many  individuals  Iwth  old  and  young,  of 
the  T.ditpar,  my  opinion  In  favorofits  specific  distinctness  from  that  species 
is  confirmed.  In  order  to  present  its  characters  in  connection  with  those 
of  other  TrieltomyetaH,  tbe  following  table  is  presented.  A  large  spocimen 
of  the  T.  pardui,  which,  according  to  the  label,  came  from  Callao  Bay, 
differs  from  those  fh>m  Jequctepeque  In  having  small  3|x>ts  instead  of  the 
large  blotches  characteristic  of  the  species : 

I.  Dorsal  fin  entirely  In  front  of  anal. 

a.  Dorsal  partly  over  base  of  ventrals. 


b,Goo(^lc 


Cope.]  *"  m»T  *, 

Head  one-sixth  total  lengih;"  D.  1^;  A,  5-6;  form 
slender;  apota  few,  large T.  pardui. 

II.   Dorsa!  fin  partly  over  anal  fin. 

a.    Dorsal  fin  [lartly  over  ventntle. 

Head  4.5'to  6.5  ia  total  leDgth  ;  D.  9  ;  A.  6  ;  grar,  uni- 
form or  black  speckled T.  di»par. 

aa.  Dorsal  fln  beliiad  base  of  ventrals. 

Head  15  times  in  total ;  D.  7  ;  A.  5  ;  cloaely  marbled  with 

dark  liroivn  above  and  below T.  rivulalvt- 

Head  6  limes  in  total  ;  D.  7  ;  A.  0  ;  straw-colored  witli  a  few 

fatot  specks T.  grafilii. 

Head  6.5  and  7  times  in  total ;  D.  6  ;  A.  0  ;  coarse,  browa, 
confluent  blotches,  flner  above  anteriorly ;  forming  two 
series  posteriorly  with  pule  band  between T.  potyaaua. 

The  species  T,  macAalus,  T.  piinctiilat'ii  and  T.  areolatut  C.  &  V.,  are 
characterized  by  a  larger  number  of  rays  (11-15)  in  the  dorsal  fln.  than 
that  found  in  any  of  the  preceding. 

38.  TRicHOMTCTBBns  DisFAR  Tscbudi ;  Qilnilier,  Catal.  Brit.  Mus.  V,  p. 
373. 

All  tbe  specimens  of  this  species  as  above  deflncd  come  from  Uie  bead- 
waters  of  the  Amazon,  as  was  found  to  be  tbe  case  by  Tscbudi  (see  Fauna 
Peruana).  They  are  Nos.  80  and  92-4  and  101  from  Tinta  on  the  Vilcan- 
ota,  the  source  of  the  Ucayali,  elevation  11,400  feet;  Nos.  57-00  and  113- 
121  from  tlie  Rio  Urubamlja  at  L'rubamba,  elevation  10,000  feel.  The  very- 
young  have  an  inlerrupted  dark  lead-colored  lateral  band,  which  with 
growth  is  resolved  into  spots,  and  disappears.  None  of  the  specimens 
present  tbe  numerous  dorsal  radii  ascribed  by  Dr.  Gfinther  to  bis  T.  dUpar, 
wUich  ia  doubtless  the  T.  maculalut  of  C'uv.  Val. 

39.  Tkichomvctkbus  RivuLATus  Cuv.  Val  Vol.  XVIII,  p.  4B5. 

This  species,  which  iscliaracterized  by  a  smaller  number  of  dorsal  radii 
than  tbe  last,  among  other  points,  is  represented  by  a  large  specimen 
(No.  143}  from  Lake  Tlticaca.     Native  name,  Suche. 

40.  Trichositctehus  qracilis  Cuv.  Val.  XVIII.  p.  4B7. 

Tbe  principal  cbai-actera  of  this  flab  have  been  already  pointed  out.  I 
add  the  following: 

The  deptli  of  the  body  is  one-sixth  tbe  total  length  with  caudal  fin. 
The  eye  is  a  little  nearer  the  line  connecting  the  posterior  borders  of  tbe 
opercula  than  that  which  is  langenl  to  the  end  of  the  muzzle.  Naaal  bar- 
be!  extending  a  little  beyond  the  eye.  Radii;  D.  SJ ;  C.  4-11-3  ;  A.  51;  V. 
1,5;  P.  9. 

The  color  is  a  greenish  stran'-color  with  very  faint  dots  closely  placed 
on  the  dorsal  region  ;  lower  surfaces  unicolor ;  spots  more  distinct  on  top 
of  be.ad.  An  indistinct  dark  band  extends  on  each  side  of  the  dorsal  region 
from  the  beard  to  Iwbind  the  dorsal  fln. 

•  IiiolucllnBCAUdal  fin. 
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Total  length 390 

Lengtli  to  end  of  operculum 043 

'•  ventrelfin 140 

"   vent -. 151 

"  dorsal  fln 160 

"  anal      "  170 

,   "        "  caudal  "  360 

This  species  reBembles  ilie  light  Tarieties  of  the  T.  diipar,  but  differs  in 
the  more  posierior  poeitioii  of  the  <?owal  fln,  and  the  smaller  number  of  its 

No.  91,  large  specimen  from  Tiila 

I  give  the  above  description  of  a  species  probablj  named  by  Cuvier  and 
Valenciennes,  but  no  one  can  ascertain  from  their  writings  whether  this  is 
the  case  or  not. 

41.  Trichomyctkrus  poktanus  Cope,  sp.  hot.    Trichomj/ettrul  ritwlalui 
"Cuv.  Val."    Cope,  Proceed.  Academy,  Philada.  1874,  p.  182. 

This  species,  formerly  identified  by  me  as  above,  I  now  name,  dedicating 
it  to  my  friend  Prof.  Felipe  Poey  of  Havana. 

42.  Aroes  SABAiiO  Cuv,  Val.  XV,  p.  335.    Nos.  63-6  and  115  and  123, 
from  the  Rio  Urubamba,  at  an  altitude  of  10,000  feet. 

43.  Ofhichthvs  ONisERiAi-rs.  sp.  nov. 

Maxillary  and  mandibular  teeth  acute,  in  two  series  ;  premaiillarj  and 
vomerine  teelh  in  single  series ;  no  distinct  canine  teeth,  the  premai- 
illaries  the  largest.  Cleft  of  Ihe  mouth  moderate,  two-fifths  the  length  of 
the  head,  which  is  one-half  that  of  the  body.  Muzzle  slightly  projecting 
more  than  twice  as  long  as  the  diameter  of  llio  eye.  Body  less  than  half 
as  long  as  the  tail.  Pectoral  fin  a  lillle  more  than  one-third  the  length  of 
the  head,  the  dorsal  originating  nearly  above  ha  posterior  aixtli.  Free 
porllon  of  the  tail  very  short ;  the  terminal  inch  of  both  dorsal  aud  anal 
fins  enclosed  in  a  deep  groove  between  two  vertical  dermal  laminte. 
Length  M,  0.330. 

Color  above  dark  brown,  Ijelow  a  little  paler,  the  two  colors  separated  by 
a  water  line.  Along  the  lower  border  of  the  dark  brown  is  a  series  of 
small  yellowish  spots  a  half  inch  apart,  which  are  invisible  on  the  posterior 
half  of  the  length. 

From  Peru,  probably  Pacasmayo. 

A  species  allied  to  the  0.  parilU  and  0,  dictlltiriit  of  Richardson. 

44.  HrSTELUS  MENTO,  Bp.  uov. 

Snout  elongate,  the  length  anterior  to  the  mouth,  exceeding  tlie  width 
between  the  external  borders  of  the  anterior  nostrils,  and  considerably 
greater  than  the  length  between  the  angles  of  the  mouth,  external  measure- 
ment. Anterior  base  of  the  anterior  dorsal  fln  above  the  middle  of  the 
inner  border  of  tlie  pectoral  fln  ;  the  extremity  of  posterior  portion  reacli- 
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ing  the  line  drawn  vertically  from  the  base  of  the  ventral  fin.  The  pos- 
terior extremity  of  the  base  of  tlie  second  donal  Hiands  above  the  begio- 
ning  of  the  last  third  of  tlie  base  of  the  anal.  Tlie  proximal  portion  of 
the  inferior  limb  of  the  caudal  &a.  is  verj  little  pTominent.  The  teeth  are 
transverse  and  present  only  a  low  transverse  median  keel. 
Uniform  leaden  brown  above  ;  below  light  yelloivish  brown. 

M. 

Total  length 803 

Length  to  bases  of  superior  teeth 026 

"  "      pectoralflns 073 

"      ventral  flns 143 

"      anal  flns. 202 

Width  between  upper  lips  at  angle  of  mouth 019 

From  the  Pacific  Ocean  at  Pacasmayo,  Peru. 

Thiashark  differs  from  the  species  described  byGQuther  in  the  relatively 
long  muzzle  and  narrow  arcade  of  the  mouth,  excepting  in  the  case  of  the 
M.  manago  Schleg.,  which  differB  from  the  M.  nuTUo  in  the  more  poste- 
rior poaition  of  the  doi-sal  fln.  Prof.  Qiii  has  described  two  species  from 
llie  Pacific  Ocean,  the  M.  californu:ut  and  M.  dortalu.*  The  former  difiera 
from  the  present  one  in  the  more  posterior  position  of  the  ventral  flns 
which  are  considerably  behind  the  posterior  angle  of  the  dorsal,  and  the 
muzzle  is  shorter.  In  the  M.  dorialii  tVom  Panama  the  dorsal  fln  is,  ac- 
cording t«  Prof.  Qil),  more  posterior  in  position,  since  only  one-fourth  of 
its  base  stands  above  the  pectoral ;  in  3f.  menlo,  three-fourths  of  the  base 
of  the  dorsal  stands  above  the  ventral  fln. 

45.    PsAHHOBATia    BBBTICAUDATCS,    Sp.  OOV, 

Anterior  borders  of  the  disc  broadly  rounded,  consisting  of  the  anterior 
portions  of  the  pectoral  fins,  the  only  indication  of  the  snout  being  a  small 
tut)crcle  below  the  median  point.  Disc  broader  tlian  long,  subrhombic,  the 
lateral  margins  broadly  rounded.  Posterior  border  of  pectoral  fln  overlap- 
ping the  anterior  part  of  the  ventral.  Ventral  flns  with  the  border  not 
very  deeply  emarginate,  Tail  only  one-fifth  longer  than  the  claspers,  with 
broad  lateral  fold,  two  superior,  and  a  rudimcntal  terminal  fln.  Nasal  fis- 
sures with  two  laminte,  which  are,  not  united  with  each  other  nor  with 
those  of  the  opposite  side.  The  posterior  or  internal  is  anteroposterior,  the 
anterior  or  external,  is  rolled  into  a  tube. 

The  distance  between  the  outer  margins  of  the  nostrils  Is  equal  to  that 
between  each  one  and  the  extremity  of  the  snout,  and  one-half  greater  than 
that  between  each  and  the  nearest  part  of  the  margin  of  the  disc.  The  in- 
tcrorbiial  space  Is  little  concave,  and  is  wide,  exceeding  the  combined 
length  of  the  orbit  and  s])iracle.  The  upper  surface  of  the  head,  and  a 
broad  liand  on  both  surfaces  of  the  anterior  part  of  the  disc  are  covered 
with  minute  apinulca.  The  other  surfaces  are  smooth,  with  Ihe  follow- 
ing exceptions.    Two  spines  anterior  to  the  orbit  above  ;  a  spine  near  the 

•  Proaeedlngg  Academy,  Phlla.,  16M,  p.  14^. 
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Procamelus  occidentalis  %. 


,„,„„CQMca,'\ 
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inner  border  of  ttie  spincle.  A  row  of  a  few  spinea  between  the  orbit  uid 
the  Isiero)  ftee  border,  nearer  the  laiier  ;  sii  or  eight  on  the  median  line  of 
the  middle  portion  of  the  back  ;  a  double  row  parallel  lo  the  border  of  the 
pectoral  fin,  extending  an  inch  within  it,  on  its  anterior  half  onl;  ;  a  BerieB 
on  the  median  line  of  the  tail. 

M. 

Total  length 307 

"     width..... 270 

Length  to  month 038 

■'   Tcnt IM 

■■   ba»eof  tail 215 

Expanie  of  ventral  fins 187 

Interorbital  width 029 

Upper  surfaces  lead  colored  with  indistinct  darlter  shades ;  middle  ofthe 
anterior  portion  of  the  muizle  pale,  with  a  dark  spot  behind  It. 
From  the  Bay  of  Pacasmajo,  Peru. 


On  Iha  Brain  of  Proeamebit  Occidentalit. 

By  E.  D.  Cope. 

(Rtad  Ufort  (Ae  Atmrkan  Philotophieal  Society ,  May  i,  1877.) 

I  obtained  a  complete  cast  of  the  cranial  chamber  of  the  Proeamelun 
oeHdentali*,  which  beare  a  fair  proportion  to  the  general  dimensions  of  the 
skull.  As  compared  with  a  llama  of  about  the  same  size,  the  facial  por- 
tion of  the  skull  is  longer,  while  the  postorbital  portion  is  as  long,  bat 
narrower.    This  is  indicated  by  the  following  measurements  : 

Procameliii   Auchenla 
occlden  lulls.      lama. 

Length  of  skull  anterior  to  orbit 180  .163 

"  "     posterior        "    110  .105 

Width  "    at  anterior  border  of  orbit 060  .000 

"  "       mlddleofzygomaticfoBBa. .  .062  .065 

The  olfactory  lobes  of  the  brain  have  nearly  the  same  position  in  the 
two  species,  extending  anteriorly  to  opposite  the  middle  ofthe  orbits. 

The  brain  exhibits  large  cerebellum  and  hemispheres,  and  rather  small 
oIlhGtory  lobes.  The  cerebellum  ia  entirely  uncovered  by  the  hemispheres 
but  is  in  contact  with  them.  The  lateral  lobes  and  vermis  are  well  devel- 
oped. The  hemispheres  are  well  convoluted,  the  longitudinal  posterior  con- 
volutions giving  way  anteriorly  to  lobulate  ones.  The  sylvian  fissure  is 
well  marked.  The  sides  of  the  medulla  oblongata  are  compressed  and 
vertical  at  the  pons,  in  correspondence  with  the  vertical  position  of  the 
n|troas  bones.  The  origins  of  the  ophthalmic  and  maxillary  branches  of 
'e  trigeminus  nerve  are  not  divided  by  a  septum,  while  that  ofthe  man- 

FBOC.  AXBB.  FBILOS.  80C.  XTU.  100.  O 
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dibulsr  branch  is  quite  dlBtlact  from  the  olhera.  The  optic  nerves  &re 
large.  Tbe  oiractory  lobes  are  separated  bj  a  deep  fisBUre  below  the  ex- 
tremity of  the  hemispheres  ;  they  project  freely  beyond  the  Utter,  being 
separated  by  a  deep  fissure.  Their  flree  portions  are  abort,  truncate  and 
compressed.  Tbe  anterior  pyramids  are  not  preserved  on  tbe  inferior  face 
of  the  cast  of  the  medulla  oblongata.  The  hippocampal  lobes  aresubround 
and  protuberant. 

From  the  detailed  description  following,  it  may  be  derived,  tliat  while 
the  arrangcmeDt  of  tbe  convolulions  of  the  anterior  lobes  of  tbe  hemi- 
spheres is  more  simple  than  in  any  recent  Ruminant,  that  of  tbe  middle 
and  posterior  1ot)es  is  essentially  similar  to  that  charecteriatlc  of  the  latter 
order  of  Maminalia.* 

The  brain  displays  the  characters  of  the  older  types  of  Saminantia, 
although  not  materially  smaller  than  that  of  the  llama,  an  animal  whicli  it 
equaled  in  general  proportions.  The  hemispheres  are,  however,  not  pro- 
duced so  far  posteriorly  in  the  Proeametut  as  in  tbe  Auehtm'a,  reaching 
only  to  the  line  of  the  mealut  uuditoriitn  exlernut  iu  tbe  former. 

The  vermis  of  the  cerebellum  rises  abruptly  from  the  medulla,  having  a 
nearly  vertical  direction  to  a  point  a  little  lower  ihan  the  superior  plane  of 
the  hemispheres.  Tbe  lateral  lobes  extend  on  each  side  of  it,  each  one 
having  a  rather  greater  width  that  the  vermis.  Their  posterior  faces  arc 
sub-vertical,  and  are  directed  slightly  forwards.  Each  projects  laterally 
into  an  apex  at  tbe  middle  of  its  elevation,  and  then  contracia  downwards 
into  the  angular  line  which  marks  the  posterior  border  of  the  petrous 
bone.  From  a  point  between  each  apex  and  the  vermis  a  ridge  rises  ob- 
liquely inwards  to  the  superior  plane  of  the  cerebellum,  where  each  one 
enlarges  and  Joins  the  median  transverse  line.  The  angle  above  described 
as  descending  from  the  lateral  apes  of  the  cerebellum  curves  fonvardB, 
forming  a  lateral  angular  border  of  the  pons  varolii  on  each  side.  The 
flat  apace  enclosed  between  this  line  and  the  posterior  border  of  the  hemi- 
sphere is  interrupted  by  two  prominent  tuberosities.  The  superior  is 
small,  BUb-oYal,  and  is  near  to  the  posterior  border  of  tbe  hemisphere. 
The  other  is  a  short  prominent  Hdge  directed  downwards  and  forwards, 
Jusl  behind  the  lobua  hippocampi.  Its  inferior  end  corresiwnds  with  Ihe 
origin  of  the  mandibular  branch  of  tbe  trigeminus,  and  perhaps  the  facial 

The  medulla  oblongata  is  contracted  at  the  foramen  magnum,  and  has  a 
sub-round  section  slightly  flattened  below.  Its  inferior  face  is  then 
rounded,  then  flattened,  and  then  concave  between  the  anterior  port  of  the 
lateral  ridges.  The  bases  of  tbe  maxillary  branches  of  the  trigeminus 
nerves  are  stout,  and  directly  in  line  with  the  origins  of  the  mandibulars. 
Between  them  the  base  of  the  brain  is  concave,  and  the  optic  nervea  issue 
but  a  little  distance  in  tioat  of  them.  Tbe  lohi  hippocampi  are  sub-round 
and  rather  prominent  1  tlieyare  terminated  in  front  at  tlie  foramen  spheno. 
orbitale  by  the  contraction  of  the  cranial  walls.    Their  sur&ce  displays 

•  See  Paul  Oervals'  Journal  de  Zoologle,  I.  IKT2,  p.  456. 
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eUghtlj  defined  convolutione,  the  best  marked  being  inferior  and  Bub- 
rooncl  in  form. 

Tbe  cerebral  hemispheres,  viened  from  above,  have  an  oral  outline,  and 
•re  rather  narrower  anteriorly  than  poeterioriy.  They  contract  posteriorly 
from  the  sy)^an  convolution.  The  profile  descends  gradually  lo  the  olfac- 
tory lobes.  The  superior  surface  is  little  conve*  in  the  Iransveree  direc- 
tion. The  Assure  of  Silvius  is  nearly  vertical  in  position,  and  its  superior 
extremity  is  visible  t^m  above.  A  slroUgly  marked  Assure  extends  poste- 
riorly th)m  it,  defining  the  lobus  hippocampi  above.  The  sylvian  convolution 
the  thickest  of  all,  and  its  outer  border  is  emarginate  in  front  and  behind ; 
below  the  postero- superior  emargination  it  is  thickest  and  most  protuber- 
ant. Between  it  and  the  position  of  the  fals  there  are  three  longitudinal 
convolutions,  the  external,  the  median,  and  the  internal.  These  are  slight- 
ly divergent  posteriorly,  but  the  posterior  extremities  of  those  of  one  side 
tend  to  unite  on  the  posterior  border  of  the  hemisphere.  Their  surfaces 
Are  smooth.  The  external  is  widest  medially  ;  and  it  terminates  anteriorly 
Just  behind  the  apex  ef  the  sylvian  convolution.  The  internal  is  double 
poateriorly ;  the  median  is  simple,  and  unites  with  the  internal  above  tbe 
apex  of  the  sylvian  convolution.  The  two  conjoined  continue  (br  a  siiort 
distance  and  terminate  in  a  broad  tuberosity.  Below  the  external  con- 
volution on  the  side  of  the  posterior  part  of  the  hemisphere  there  are  four 
■mall  longitudinal  convolutions.  The  orbital  portion  of  the  hemispheres 
is  extensive,  and  nearly  smooth  from  the  olfactory  lobes  to  the  supra- 
orlrital  border.  This  is  not  prominent,  but  is  represented  by  a  short  longi- 
tudinal ridge.  Above  each  of  these,  on  the  superior  or  ftvnt  aspect  of  the 
hemispheres,  is  a  massive  convolution  bent  crescent-shaped,  with  the  con 
vexity  inwards.  The  posterior  part  of  the  convolution  is  a  sub-round 
tuberosity  which  stands  opposite  to.  and  in  front  of  the  furrow  separating 
the  sylvian  and  median  convolutions.  The  middle  part  of  the  crescent  is 
leas  prominent,  but  the  anterior  extremity  forms  another  tuberosity  whose 
long  axis  is  directed  downwards  and  outwards.  The  crescentic  convolu- 
tion of  the  one  side  is  separated  firora  that  of  the  other  by  a  wide,  shallow, 
median  longitudinal  groove,  which  extends  transversely  at  the  posterior 
tuberosities.  The  two  tuberosities  and  the  olfactory  lobes  form  three  de- 
scending steps. 

As  compared  with  the  brains  of  the  existing  Bovidit  that  of  tbeProcanMlu* 
differs  In  the  forms  of  the  cerebellum  and  medulla  oblongata  as  already 
pointed  out.  The  hemispheres  differ  in  being  shorter  behind  and  more 
depressed  in  ft'ont.  The  convolutions  of  the  posterior  region  are  the  same 
in  number  as  in  the  sheep,  bat  are  less  undulating  in  their  outlines ;  but 
there  is  a  marked  difference  in  the  anterior  convolutions.  The  median 
convolutions  do  not,  as  in  the  sheep,  extend  to  the  extremity  of  the  anterior 
lobe,  but  terminate  above  the  sylvian  fissure,  so  that  there  only  remain  in 
fhtnt  of  them  the  two  large  supraorbital  convolutions,  instead  of  the  four 
common  to  existing  Botida  and  Certida."    In  Ibis  respect  it  more  nearly 

•See  Leuret  et  Graliolet  Analomle  compar^e  du  8y»teme  Nerveux,  ISie-ST. 
Atlas,  pli.  vll-x. 
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rcBemblea  Ortodon,  but  Id  this  genus  the  interoal  convolutioii  la 
ouB  wiib  the  supraorbital.* 

Explanation  op  Plate. 
BralD  of  Proeamelvi  oeddentattt  from  a  cast,  two-thirds  the  natural  size. 
Fig.  1.  View  of  the  left  side. 
Fig.  2.  View  of  the  superior  sur&ce. 
Fig.  8.  View  of  tbe  inferior  sur&ce. 


On  the  Verttbrata  of  the  Bom  Bed  in  Eaitern  Ittinoi: 
Bt  E.  D.  Cope. 
Read  before  the  American  Philotophieal  Society,  May  20, 18TT. 
It  is  already  well  known  ihtit  a  few  years  ago,  Dr.  J.  C.  Winslow  die' 
covered  in  the  Eastern  part  of  the  State  of  lUiDois,  a  bone  bed  containing 
the  fhigmentarj  renmins  of  reptiles  and  flahea.     From  some  of  this 
material  placed  in  my  hands,  I  identified  four  species  of  Vertebral*,  two 
Rhynchocepbalian  reptiles,  one  a  Dipnoan  and  one  Selachian  flshf.      These 
■were  DomeA,  Crieolui  Aeleroclitai,  Oitpiydropt  eollettii,  Oeratodut  vinthtii, 
and  Biploditt  sp.  indet.    Il  was  stated  in  connection  with  tbe  descriptions 
of  these,  that  they  indicate  Triassic  or  Permian  age  for  the  bed  in  which 
they  were  found,  since  on  tbe  one  hand  B^tilia  have  not  been  found  in 
the  coal  measures,  nor  on  the  other  hand  has  the  genus  Diplodut  been 
found  above  tbe  Oarboniferous  series  of  rocks- 
Doctor  Winslow,  in  response  to  my  inquiries,  has  sent  for  my  examina- 
tion another  series  of  these    fossils,  which  contains  several  species  not 
previously  known  from  tlie  formation.     Subsequently  William  Ourley 
discovered  another  exposure  of  tlie  bone  bed,  and  obtained  a  number  of 
usefhl  specimens,  including  some  of  species  not  previously  known,  which 
he  also  kindly  placed  at  my  disposal.    To  both  these  gentlemen  I  desire 
to  express  my  sense  of  the  obligation  under  which  they  have  laid   me. 
Descriptions  of  some  of  tbe  species  are  now  given  ;  a  complete  account  of 
the  fauna  is  reserved  for  an  illustrated  memoir  now  in  preparation. 
Strioilina  LIK0U.BF0RUIS  Cope,  gen.  et  ap.  nov.  Petalodootidarum. 

Char.  Oen.    Tbe  tooth  is  a  Oat  osseous  plate  whose  outline  is  pyriform, 
tiie  wider  end  recurved  in  one  direction  as  the  transverse  cutting  edge  ;  the 
other  extremity  narrowed  and  recurved  in  tbe  opporite  direction  as  the 
root.    The  side  Avtm  which  tbe  cutting  edge  arises  is  crossed  by  numerous 
plice  from  the  base  of  tbe  root  to  near  the  base  of  the  cutting  edge  ;  the 
opposite  side  is  smooth. 
The  genus  appears  to  resemble  most  nearly  the  Climaxodui  of  McCoy, 
•  Leidy,  Extinct  Fauna,  Dak,  and  Nebruka,  pi.  xlv,  flg.  11, 
t  PiDceediDgs  Academy  Fblladelphtn,  1876.  p.  4<M. 
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especially  such  species  as  the  one  figured  by  T.  P.  Barkaa  in  the  Atlas  of 
bis  M&Dtul  of  Coal  Measure  Paleontology  PI.  I  flgs.  35-7  (Maoual  p.  20), 
From  the  latter  it  differs  in  the  transverse  instead  of  continuous  relation  of 
the  edge  and  root  to  the  main  body  of  the  tooth  ;  the  roct  does  not  appear 
10  be  differentiated  at  all  In  CUmaxodui,  while  it  is  distinctly  marked  in 
StHaitixa. 

Char.  Specif.  The  plicate  surface  termiaates  behind  in  a  median  angle,  at 
the  base  of  the  root.  There  are  eight  piicie  wiiich  ail  cross  the  plane,  except- 
ing the  sixth,  which  is  interrupted  in  the  middle  by  the  strong  angulalion 
of  the  seventh,  which  touches  the  fifth.  The  lateral  extremities  of  the 
right  are  in  contact  with  the  base  of  the  recurved  cutting  portion.  The 
latter  is  convex  transversely,  leaving  a  smooth  surface  between  it  and  the 
eighth  plica.  The  smooth  side  of  tlie  tooth  is  shining,  and  there  is  a 
shallow  fold  which  passes  round  its  side  and  crosses  just  at  the  base  of  the 
recurved  cutting  lamina.     The  edge  of  ilie  lamina  is unfortnnatcly  broken. 

M 

Total  length  of  plane 008 

Width  at  base  of  cutting  lamina 006 

Width  at  base  of  root 001 

Thickness  of  plane  portion 0015 

This  species  was  found  by  William  Ourley. 
SELACHII. 
DiPLODUs  !coMFRES8US  Newberry. 

A  few  teeth  of  Diplodut  found,  are  none  of  them  perfectly  preserved. 
One  with  a  lateral  and  median  denticles  nearly  complete,  agrees  pretty 
well  with  the  species  cited. 

DIPNOI. 
Ceratodub  VMteLovii  Cope  Proceed.  Acad.  Fbilads,  1876,  p.  410. 
Cebatodus  PAOCiCBiaTATUS  Cope,  sp.  nov. 

The  single  tooth  representing  this  species  is  narrow  in  the  transverse 
direction,  but  stout  in  vertical  diameter.  But  four  ridges  are  present,  all 
of  which  have  a  single  direction,  but  the  shorter  ones  are  the  less  oblique 
to  the  long  axis  of  the  tooth.  They  all  extend  into  the  inner  border,  but 
become  low  as  they  approach  it.  Distally  they  are  quite  prominent,  but 
do  not  project  very  far  beyond  the  emarginate  border  between  tliem.  The 
inner  border  is  plane  and  vertical,  and  without  ledge  ;  the  inferior  surface 
is  concave  in  the  transverse  direction.  The  surlace  of  the  tooth  is  minutely 
and  elegantly  corrngated. 

Length  from  base  of  second  rib 0170 

Depth  at  base  of  second  rib 0045 

From  the  collection  of  Dr.  J.  C.  Wlnslow. 
Ctknodos  fobsatus  Cope,  sp.  nov. 

Represented  by  a  nearly  perfect  tooth  of  a  general  narrow  and  vertically 
thickened  form,    There  are  Qve  crests,  the  largest  three  extended  in  one 
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direction,  uid  the  other  two  in  the  other.  Between  the  last  of  the  latter 
and  the  inner  border  is  a  rudiment  of  another  in  the  form  a  rugoeity. 
None  of  the  create  touch  each  other  at  their  bageB.  At  their  estreiniti«B 
thej  curre  rather  abruptly  downward,  and  do  not  project  beyond  the  in- 
ferior plane,  from  which  each  one  ia  separated  by  a  deep  fossa,  whoae 
mouth  is  a  notch  in  its  base.  The  crests  are  coarsely  dentate,  there  being 
three  or  four  teeth  on  each,  and  the  grooves  between  them  are  marked  by 
coarse  transverse  undulating  grooves.  The  inner  Ixirder  is  a  deep  verlicai 
plaufl  ;  the  inferior  face  is  narrow  and  concave  in  transverse  sectioD. 

Total  length ,    .083 

Greatest  width 007 

Depth  at  middle 006 

This  is  the  first  species  of  this  carboniferous  genus  found  at  this  locality. 
It  differs  from  the  C.  temitit*  Newberry  in  its  narrow  form,  small  number 
of  ridges,  and  the  very  slight  prolongation  of  their  extremities. 

Ctenodcs  gurleyanos  Cope,  sp.  nov. 

This  spcdes  is  indicated  by  a  portion  of  n  tooth,  which  leaves  the  number 
of  the  ridges  a  matler  of  uncertainty.  On  this  account  Its  description  might 
have  been  postponed,  but  that  the  distinctness  of  its  characters,  render  it 
clear  that  it  cannot  l>e  placed  with  any  of  the  other  species.  The  crown, 
as  in  Ceralodat  pnvcitriilatai,  is  narrow  and  rather  thick  ;  but  three  crests 
are  present,  all  radiating  in  the  same  general  direction,  the  longer  close  to 
the  inner  border.  There  was  not  more  than  one  additional  creat,  or  one 
and  a  rudiment,  and  these  have  probably  the  same  direction  as  those  wliich 
are  preserved.  The  crests  are  sluirp,  elevated,  and  coarsely  dentate  ;  they 
are  not  decurved  at  the  extremity,  but  cease  abruptly  with  a  projecting 
denticle,  beneath  which  the  basis  is  excavated  by  a  shallow  fossa.  The 
inferior  face  is  slightly  concave,  the  internal  wall  vertical. 

Greatest  width 008 

Depth  at  inner  border 006 

This  CUnodu*  Is  dedicated  to  William  Ourley,  to  whose  efforts  science  ia 
indebted  for  this  and  several  other  interesting  palcontological  studies. 

CR08S0PTERYGIA. 
Peplorhiha  arctata  sp.  nov. 

Based  on  an  unsymmetrical  bone,  bearing  teeth,  to  be  referred  to  the 
position  of  pharyngeal,  pterygoid,  palatine,  or  Imlf  of  the  vomerine  ele- 
ments. From  the  resemblance  of  tite  teeth  to  those  on  the  palate  of  Pep- 
UrhiTM  anthracina,  I  refer  it  provisionally  to  the  corresponding  position  in 
the  mouth  of  a  second  species  of  that  genus.  This  course  is  open  to  modi- 
fication should  subsequent  investigation  require  it. 

The  bone  ia  plate- like  and  diamond -sliaped,  with  the  longer  angles  both 
recurved.  The  convex  surface  is  thickly  studded  with  teeth,  which  are 
not  In  contact  with  each  other.    Their  size  increases  from  one  side  of  the 
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bone  to  the  other,  and  still  more,  ftom  one  extremity  to  the  other.  The 
Gn>«Eu  are  swollen  at  the  nearly  sessile  base,  and  contract  rapidly  to  a  con- 
ical aDduoBymmetrical  apex.  Those  of  the  smaller  teeth  are  more  coni' 
cat,  those  of  the  larger  more  hulbiform.  One  side  of  the  latter  is  slightly 
concave  below  the  apex.  The  surface  is  shiny  and  distinctly  grooved. 
Fractured  crowns  do  net  display  any  central  cavity.  There  are  sixty-flve 
teeth  on  the  plate. 

Leogth  of  plate 013 

Width  on  short  border 007 

Transverse    width 007 

Depth 002 

Other  txbtr. 

Teeth  of  four  other  species  have  been  found  by  Doctor  Winslow,  to 
which  I  allude  only  briefly,  as  their  characters  are  not  sufficient  to  enable 
tue  to  distinguish  them  fh)m  those  of  known  genera  and  species. 

Spefiti  one.  This  is  represented  by  a  Augment  of  mandibular  ramus, 
which  supports  six  teeth,  all  of  which  have  a  greater  or  less  part  of  their 
apicn  broken  away.  They  stand  in  close  Juxtaposition,  and  are  of  equal 
nzes.  The  basal  half  or  more  of  the  crown  displays  the  character  of  deep 
inflections  or  grooves.  These  teeth  belong  to  some  sauroid  fish,  or  to  a 
batrachian. 

SpMu  two.  This  is  also  represented  by  a  portion  of  mandibular  ramus 
which  supports  four  teelh.  The  anterior  of  these  is  larger,  and  is  separ- 
ated from  the  others  by  an  edentulous  space.  Their  crowns  are  rather 
elongate  and  are  compressed,  having  cutting  edges  fore  and  aft.  Both 
edges  contract  to  the  apex,  but  the  anterior  the  most  so.  There  are  a  few 
•halluw  grooves  at  the  base,  but  tliey  appear  to  be  superficial  only.  These 
teeth  might  belong  to  either  a  reptile  or  a  batrachian,  and  it  is  useless  lo 
attempt  (o  disUnguisb  them  by  a  name  from  the  many  genera  of  both 
classes  that  resemble  them. 

Specitt  thret.  Twosiout,  slightly  flattened,  conic  leelh  without  cutting 
edges,  represent  this  species.  They  arc  ancliylosed  to  a  very  thin  plate 
of  boae,  a  part  of  which  adheres  to  each.  The  base  is  oblique,  expanding 
more  in  one  direction  than  another.  The  greater  part  of  the  crown  la 
marked  by  closely  placed  parallel  grooves,  which  are  much  more  numer- 
ous thto  in  the  species  No.  1.  They  arc  larger  than  these  or  No.  2, 
measuring  .001  in  diameter  at  the  base.  They  may  belong  to  any  one  of 
a  number  of  known  genera  of  Batrachia,  or  Sauroid  fishes. 

SpeeietNo.  4.  These  are  more  numerously  represented  than  the  others, 
occurring  in  Mr,  Ourley's  collection  as  well  as  in  Dr.  Winsiow'sfirat 
collection.  There  is  nothing  lo  prevent  their  reference  to  the  Lacertilia, 
and  I  havt  thought  that  there  is  some  probability  of  there  being  referable 
to  the  CUptydTOpt  colUtlii.  They  arq  not  rooted,  but  are  anchylosed  in  a 
shallow  cuacavity  of  the  Jaw  bone,  which  is  only  distinguished  ftom  that 
for  the  adjacent  tooth  by  the  corresponding  scolloping  of  The  lower  margin 
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of  tlie  jaw.  Tlie  opposite  margin  is  a  little  more  elevated  and  is  more 
closely  BQchylosed  to  the  base  of  tbe  tooth.  The  crown  is  conic,  subround 
in  secUon,  and  curved  backward.  There  are  no  cutting  edges,  and  the 
base  is  a  little  flattened  in  fh>nt  aud  in  twhind.  On  each  of  tbe  foces  thus 
formed,  there  is  an  open,  shallow  groove,  sometime  obsolete.  There  are 
no  other  grooves  nor  sculpture  on  tlie  teeth. 

Each  specimen  of  this  tooth  is  single,  and  anchylosed  to  tbe  Mme  (cor- 
responding) part  of  the  jaw.  The  tooth  is  at  one  extremity  of  the  alveolar 
groove ;  above  the  opposite  end  is  the  basis  of  a  bone  attached  at  right 
angles  (T  prefrontal  or  malar).  One  of  the  specimens  displajs  an  extensive 
pulp  cavity. 

Length  of  crown -.010 

Diameter  at  base 004 

ACTINOPTERI. 

In  the  transactions  of  this  Society,  published  in  187!,  and  mora  fully  in 
the  Proceedings  of  the  American  Association  for  the  Advancement  of 
Science,  at  the  meeting  of  1S7I  (published  early  in  18T2),  I  showed  that 
the  supposed  order  of  Onnoids  sa  defined  by  MQller,  is  not  a  homogeneous 
or  natnral  association  of  types.  Ipointedoutthatlherecent  genera  must  be 
distributed  between  two  divisions  of  fishes  of  high  rank,  viz. :  the  Oroitop- 
terygia,  and  the  Aetinopleri.  The  last-named  division  was  believed  to  in- 
clude the  fishes  previously  known  as  Chondro»t»i  and  Teitottei.  Some  of 
tbe  so-called  Qanolds  of  Holier  and  Agassiz  were  referred  to  difTerent  sub- 
divisions of  the  Aetinopteri.  In  a  paper  recently  published  in  the  Pro- 
ceedings* of  this  Society,  a  better  expression  of  natural  afflnities  was 
thought  to  be  obtained,  by  regarding  the  CrotiiopUrygia,  the  ChondrotUi, 
and  the  Aciinopttri,  as  forming  a  single  sub  class  of  the  class  Pisces,  under 
the  name  of  Byopo-m'ita,  the  other  sub-classes  being  tbe  Dipnoi,  the 
B«lar}ii(i,  and  the  Holoesphati. 

I  had  already  referred  PAantropleuronf  to  the  Dipnoi,  when  Dr. 
GOnther's  and  Prof  Huxley's  researches  into  the  structure  of  CtratiMhn 
fortUrii  led  them  to  place  this  genus  also  in  the  same  subclass.  OQntber 
also  refers  the  fossil  genera  DipUrw,  Chiroiut  and  Conehoduf,  to  the 
Dipnoi,  and  with  tliese  must  go  Ottnodut  and  its  immediate  allies.  The 
Polypttrida  and  UtslueanthidiB,  which  were  arranged  by  Huxley,  with  tUe 
preceding  forms  in  his  sub-order  Grotsopttrygia.X  are  clearly  Hj/optmata, 
having  well  developed  hyomandibular  and  maxillary  bones,  as  well  as 
characters  of  the  pectoral  fins  equally  wanting  to  the  Dipnoi.  II  is  thus 
evident  that  the  division  Crostopterygia.  as  left  by  Huxley,  cannot  be 
maintained,  but  that  it  must  rest  entiraiy  on  the  definitions  given  by  me 
in  the  papers  above  quoted,  where  tbe  two  families  mentioned  were  the 
only  ones  raferrad  to  it.    It  is  possible  that  a  strict  adhesion  to  the  law 

•  May,  18J7. 

t  TraniAclIona  Aroerlcan  Phlloiophloal  Society,  XIV,  1S71.  p,  UO. 

:  MeiQolrB  of  the  Oeoli^lcBl  Survey,  Great  Britain.  Dscade  X. 
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of  priority  will  require  that  the  name  Oanoidti  should  be  retained  fbr  this 
division. 

The  tribe  Attiinopttri  as  lefl  in  my  latest  paper  above  quoted  (May, 
ISTT),  baa  slightly  different  boundaries  thim  those  originally  prescribed  for 
it,  since  the  Chtyndrottei  are  dow  excluded  from  it.  As  then  and  now  under- 
stood, it  is  neariy  identical  with  the  TeUotIti  of  MQIler,  a  uanie  which  I 
should  adopt  for  it,  were  it  not  that  some  of  his  Oanoidti  and  numerous 
extinct  forms  with  unosaided  vertebral  column  belong  to  it.  For  such 
fishes  the  nftme  of  Hnller  is  too  glaringly  inapplicable  to  be  employed. 

AEler  excluding  the  extinct  genera  of  Hyopomata  which  ore  cleicrly 
Crouopttrygia  and  ChondroiUi,  there  remains  a  numerous  assemblage, 
whoee  rel&tionBhipB  to  existing  types  of  dshes  have  never  yet  been  ascer- 
tained. I  refer  especially  to  the  families  of  the  Lepidaidei,  Sauroidea  and 
P^nodontM,  o(  the  Poiaaons  Fossiles  of  Agassiz,  and  other  forms  subse- 
quently described ;  among  others,  the  jPor^pfsriM  of  Germar.  The  only  bond 
which  retained  these  forms  in  connection  with  the  fossil  Croasopterygian 
fishes,  the  rhombic  and  enameled  acales,  may  be  safely  disregarded  in 
vien  of  the  important  characters  of  the  akelelon  whicli  declare  their  afflni- 
tiee  to  be  diverse;  the  more  as  some  of  the  latter  ((7i£i(t«untAMiB)  have 
rounded  scales,  and  LeptoUpis  and  other  genera  referred  by  Agassiz  lo  the 
Sauroidea,  have  cycloid  scales.  The  heterocerca!  character  of  the  tail  of 
some  of  them,  is  of  but  little  greater  weight.  I  have  already  shown  that 
fishes  presenting  this  character  (Lepidoaltug,  Atnia)  do  not  differ  in  other 
reepecta  fVom  other  AetiTwpteri,  wliiie  the  slill  lower  iaocercal  condition  is 
often  seen  in  the  latter.  Further,  the  extinct  genera  do  not  agree  among 
themselves  in  this  respect,  some  bring  heierocercal,  and  some  iaocercal. 

The  question  remains  aa  to  the  pro|)erlocat)on  of  the  families  Just  named, 
in  the  tribe  Actiaopteri-  It  has  been  impossible  to  discover  all  of  the 
characters  necessary  to  the  fullest  elutddalion  of  this  question,  but  the 
greater  number  of  tliem  have  been  satisfactorily  ascertained.  The  follow- 
ing results  are  therefore  approximations  to  the  trulli  which  I  believe  that 
future  rosearchea  Into  the  osteology  will  conBrm.  At  the  least  they  are 
much  nearer  U>  an  expression  of  nature  than  any  yet  attained. 

As  regards  the  general  affinities  represented  by  the  terms  Phytiit'imi 
and  Pky*oely*ti,  there  is  no  doubt  that  the  Lepidoidet  and  Saiimidei  exhibit 
the  former.  This  is  seen  in  the  uninterrupted  conjunction  of  the  parietal 
bones  (where  it  has  been  possible  to  observe  the  paris),  and  in  the  ab- 
dominal position  of  the  ventral  fins,  and  extent  of  the  maxillary  bone ;  as 
well  as  in  the  less  Important  features  of  the  absence  of  all  ctenoid  charac- 
ters of  scales  and  preoperculum,  lack  of  spinous  rays,  etc.  The  Pyrno- 
ientida  present  in  general  similar  characters,  and  add  nothing  which 
Bhould  separate  them  widely  from  the  Lepidoid  genera  of  Agassiz,  especial- 
ly the  family  of  the  Dapediida.  Like  these,  however,  they  approach  nearer 
to  the  Phymclytti  in  the  anterior  continuation  of  tlie  inlerneural  spines  as 
far  as  the  skull.  This  character  is  found  also  in  some  Pky»oitontou»  Ashes, 
i'.  t.  the  greater  number  of  Oharacinidm,  the  EUypida,  TXmbridce  and  some 
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Nematognathi.  The  Dorypterida  present  a  number  of  peculiar  features, 
approaching  still  more  closely  the  Phytorlyali  in  their  tboradc  ventral  Aqs. 

We  may  now  consider  the  relations  of  the  Lepidoides  and  Sanroides  \a 
the  known  pliysoatomous  orders. 

The  scapular  arch  being  suspended  to  the  cranium  renders  comparisoa 
with  some  recent  orders  with  a  i^ec  scapular  arch,  unnecessary.  The 
simplicity  of  the  anterior  venebre  leaves  out  of  account  the  Ntmitogmithi 
and  Pteelotpondyti.  The  only  orders  with  which  we  can  compare  them 
are  those  represented  by  their  old  companions  in  Ihc  Poissons  Foesiles,  the 
Ginglymodi,  the  SaUeoiiiorphi  and  the  Iinspondyli. 

Although  the  Sawoidei  included  the  genus  Lapidailetit  in  Agaaslz'a 
system,  I  ciuiDOt  And  that  any  of  the  fishes  of  the  two  families  under  con- 
sideration possess  the  peculiar  vertebree  of  that  genua,  which  in  part  char- 
acterizes the  order  Oingiymodi.  Neither  have  any  of  them  Ihe  segmented 
maxillary  bone.  Tlie  real  alternative  ia  between  the  last  two  of  the  above 
named  orders.  Now  the  principal  skeletal  character  which  distinguishes 
ihese  two,  is  found  in  the  pectoral  fln.  In  tlie  HaUeamorpfii  there  are 
numerous  basilar  radii  attaciied  1o  a  cartilaginous  mesopterygiiini,  in  the 
/n'lKpcdylt  there  are  but  three  or  four  such  bones  sessile  on  the  scapular  arch. 
After  esamining  a  number  of  specimens  of  siJecies  of  both  the  Agaasizian 
families  named.  I  have  been  unable  to  discover  any  basilar  bones  what- 
ever, and  have  suspected  that  they  were,  in  the  complete  skeleion,  of  car- 
tilaginous character.  Professor  Agassiz  figures  this  region  in  his  restora- 
tion of  the  "Lepldoid"  genus  Plidytom't*,  and  of  the  "Sauroid"  genera 
Mnerottmiut  and  Oaturus.  In  these,  he  represents  the  small  number  of 
basilar  bones  characteristic  of  the  I»ii»pondyli,  and  placed  in  the  close  rela- 
tion to  the  scapular  arch,  which  is  seen  in  the  some'order,  A  consultation 
of  the  numerous  figures  given  by  Agassiz,  Thiolliere,  and  others,  lias 
failed  to  discover  a  single  instance  exhibiting  the  pecQliar  basilar  pectoral 
bones  of  Amia.  This  could  scarcely  be  so  uniformly  the  case  did  such 
bones  exist,  so  that  with  Prof,  Agassiz  restorations  coinciding,  I  can  only 
for  the  present  refer  these  fishes  to  the  Itoipondyli. 

Their  other  special  chanictei's  are  so  numerous,  that  they  must  be  taken 
account  of  in  deciding  on  tlielr  ordinal  relations.  If  we,  for  the  present, 
distinguish  the  two  families  as  did  Agussiz,  we  Include  in  the  Lepidoides 
the  genera  with  teeth  en  broiee  or  In  a  single  row.  and  sub-equal  and  ob- 
tuse ;  and  in  the  Sauroides  the  genera  with  teeth  of  unequal  sizes,  some 
being  large  and  raptorial,  the  others  minute.  Of  the  Lepidoid  genera, 
Agaesiz  slates  that  the  veriebrte  are  osseous  in  L»pidct'ii,  and  says  the 
skeleton  of  Ambiypterua  is  osseous,  without  particularizing  the  vertebne. 
The  posterior  Tertebne  of  PaUeonisaia  he  states  to  lie  ossified,  while 
in  PlalyioTaus,  Titragonnltpu  and  Dapedius,  tlie  centra  are  not  certainly 
osseous.  In  all  of  these  genera  the  neural  and  hemal  arches  are  distinctly 
articulated  with  the  centra.  Plalyiomut,  Dapediut  and  TttragnnoUpit, 
present  the  important  character  of  a  series  ot  basilar  Interneural  and  inter- 
hxmal  bones,  the  intemeurels  commencing  In  Platytomut  at  the  head. 
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This  character  BcparateB  ihese  species  widely  from  the  other  genera  of  the 
"Ltpidoidti." 

is  regards  tliu  •' Baaroidet,"  the  vetlebral  centraare always  represepted 
as  oaeified,  and  the  neural  and  bcmal  arches  articulated,  with  the  poesibie 
exception  of  rArwtopi"  where  the  arches  are  represented  as  continuous ; 
the  Bune  point  Is  not  certainly  determined  in  EagruUhnt.  None  of  the 
genera  which  I  tiETe  seen,  hsve  the  basilar  interneurai  aud  interhiemal 
spines  found  in  the  ^ptfiliYdo,  alxive  mentioned,  noraretheyflgured  or  de- 
scribed by  authors. 

In  these  characters  of  the  two  groups,  there  ianothing  allying  the  genera 
to  the  HaUemnorpKi  rather  than  to  the  ItoKpondyli.  The  absence  of  the 
ba«lar  intcrhEemals  fh)m  all  excepting  the  DapaiJiuke  is  additional  evidence 
of  Isospondylous  afSnities.  The  ganoid  scales  of  mosl  of  the  genera,  do 
not  separate  them  from  the  typical  forma  of  this  order  more  widely  than  the 
Arapama,  nor  the  vertebrated  caudal  fin  more  widely  than  the  existing 
SotopttT'it,  The  number  of  vertebne  Included  in  the  axis  of  the  caudal 
fin  in  the  exlinct  genera  is  shown  by  Agasaiz  to  be  very  variable.  In  Xeg- 
aiuru*,  this  region  resembles  that  of  Amia;  In  Leptokpi*  and  Gaturui, 
the  vertebnc  are  not  more  numerous  than  in  the  Saurodontida,  while  in 
ThrU»opt  the  fin  is  horoocercal.  in  the  Agassizian  sense. 

As  already  remarked,  the  Pycnodontidis  present  some  points  of  resem- 
blance to  the  Diipediida.  All  the  points  necessary  to  a  complete  elucida- 
tion of  their  structure  have  not  yet  been  observed,  so  that  my  conclusions 
are  necessarily  imperfect.  A  point  of  reseniblance  to  the  Plectognathi  is 
seen  in  the  cartilaginous  s|)acc  between  the  interneurai  and  intertuemal 
spines  and  their  respective  fins;  a  space  occupied  in  the  Dapediida  and 
Dorypteridas,  by  the  basilar  interneurals  and  Interhiemals,  TliJs  cliaroc- 
ler  is  however  not  univeisal  in  the  Pyenodontida.  ftot  Agassiz  spealis 
(PoissonsFoBsiles)  of  a  maxillary  bone,  which  bearsa  few  teeth,  in  this  fam- 
ily. This  character  will  distinguish  it  at  once  from  the  Plerlognatki  and 
all  other  pliysoclystous  orders.  The  abdominal  |rasitton  of  the  ventral 
Bns  and  unmodified  anterior  vertebrte,  indicate  tliatthese  fishes  may  forthe 
present  be  placed  with  the  preceding,  in  the  Is-iipondyH.  There  they  are 
well  distinguished  by  the  peculiar  inverted  chevron-like  bones  which  pro- 
tect the  dorsal  and  lateral  regions  in  fh»nt  of  the  dorsal  fin.  Prof.  Agas- 
siz describes  the  vertelmi!  of  Pj/fihodua  as  osseous;  M.  Thiolliere  figures 
gome  species  as  without  osseous  centra,  a  condition  I  liave  olreerved  in  some 
specimens. 

The  characters  of  the  Dorypttridis  are,  according  to  the  very  fiill 
description  of  Messrs.  Huncoclc  and  Howse,f  more  strongly  peculiar.  Al- 
IhouKh  these  fislies  may  be  referred  to  the  Pkytodytti,  on  account  of  the 
thoracic  position  of  their  ventral  fins,  they  present  features  which  will  not 
permit  a  reference  to  any  linown  order.     It  has  been  shown  that  they 

•Description  des  Polu.  Fobb.  prov.  d.  I.  (ilsem.  Jurau.  d.  le  Buge;  ;  premiere 
livr.    Tblolllore  et  Oervnld. 

t  QpUarterly  Jouro.  Qeolog.  Society,  London,  1870,  p.  (OS. 
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possess  the  basilar  interneural  bones,  which  as  I  have  pointed  out,*  only 
exist  in  the  Phytoeli/sti  in  small  development  in  the  Batraehida ;  and 
occur  in  varions  degrees  of  development  in  some  PhyaoUoiai,  being 
eapecisllj  elongate  in  the  anal  Qaot  Amia.  It  is  even  possible  that  another 
element  enters  into  the  series  connecting  the  neural  spines  with  the  dorsal 
fln-rays.  The  pectoral  flu  possesses  fourteen  or  fifteen  basilar  radial  bones  ; 
a  character  n-hich  like  the  last,  is  not  found  in  the  Pleetognalhi ;  these 
fishes  having  but  three  or  four  such  elements.  These  two  points  indicate 
a  lower  position  than  that  of  the  latter  order,  and  a  relation  to  it  similar  to 
that  which  Amin  bears  to  (he  I*o»pondffli.  It  goes  to  show  that  even 
among  some  of  the  earlier  fishes,  physoclystous  characters  were  fore- 
shadowed. I  therefore  establish  a  new  order  for  its  reception  to  take  its 
place  at  the  base  of  the  Ihie  of  Phjsoclysti. 

As  a  r£sum£of  the  preceding  inquiry,  the  following  tabic  of  the  families 
treated  of,  with  their  definitions,  is  now  given  : 
Order  Isospokdili. 

Physostomous  fishes  with  distincrt  parietal  bones ;  unmodified  anterior 
vertcbrte ;  and  three  or  four  basil&r  bones  of  the  pectoral  fin.    Byrapiectic 
and  prscoracold  hones  present  so  far  as  known. 
Fam.     Sauropsid.b  (Saitrotdes  Agass.  partlm.) 

Teeth  of  different  sizes,  tlie  large  raptorial  ones  mingled  with  small  ones  ; 
vertebral  column  osseous  ;  no  ba.silar  intsrneurals  or  interhtemais. 
1.  Cauda]  fin  with  many  vcrtebrs  ;  scales  rhomboid  ■,—Pggiipttrii»,  Eugna- 

3.  Caudal    fin    with    few   vertebrffl  ;    scales   rhomboid  ; — Pa(h!/eormut.\ 
8aurop*it,  Macro'emiut,  Belonoitomiia,  AnpidorhyTtchut. 

8.  Caudal  fla  with  numerous  veriebrte  ;  scales  rounded  ; — Megal'irui,  Cal- 
lopUrut,  X  Atlakeoptii.  % 

4.  Caudal  fin  with  few  vertebra:  (in  some  instaoces  apparently  none); 
scales  rounded  ; — Catufit,  LeptoUpit,  AniBdop<igon,%  Thrittopa. 

Fam.    LepidotidjE,  (,Lepidoidet  Agaas.  partim.) 

Teeth  simple,  often  obtuse,  in  one  or  many  rows,  without  elongate  ones 
intermixed ;  no  Ijasilar  inicrnourals  or  inlerhremals ;  verlebrse  with  the 
centra  incompletely  ossified  ;  |  (scales  rhomboid  ;  caudal  fin  vertebrated.) 
AmblypUras,  Palixoniir.in,  Eargnotm,  Stnionotas,  Lfpidotw,  P!ioHdii- 
phorm,  MicTopt,  Notagogut,  Ophiop»in,  Ooimolepit.  PleuropholU. 
Fnm.    Dafediid,®  mihi. 

Teeth  unifonn,  obtuse ;  vertebra  with  incompletely  ossified  centra  ; )  the 
intemeural  spines  commencing  at  the  head  ;  a  complete  series  of  twsilar 
interneuralandinterhtemal  spines  ;1[  PlatyiomM,  Dapediu»,TelriigoitHlfpi>. 

•  Tranwic.  Amer.  PhlloB.  Boo.  IK71,  XIV,  p.  451. 

t  Vide  P.  hfteruriu  and  J*.  miKropterui  Ag. 

J  ThloUIere  et  Qarvals  PolssonR  Tosa.  do  Bugey. 

I  Co|>e,  ProceedlDgg  Amerloan  PhlloBopblcal  Society.  1S71.  p.  53. 

>  These  stAtemenls  are  derived  from  Aga«slz,  Polsioni  Foiallei. 

•i  AgasB.  PolM.  FoBBllea,  II.  PI.  D.  ftg.  2. 
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Fam,    Ptcmodontid*. 

Teeth  obtuse  molar,  covering  tlie  Tomer  and  palatine  bouea ;  no  basilar 
iutemeural  uid  iDterbtemal  bones ;  chevron -shaped  bones  protecting  the 
dorsal  re^on,  their  branches  extending  on  the  sides  i  abdomeii  protected  by 
limilar  bones,  which  form  plates  on  the  median  line  ;  interncurala  continued 
far  forwttrds. — Mkrodon,  Pgenodm,  Oyrodua,  Mttodou. 
Order  Docoftbri  mihi. 

ScApular  arch  suspended  to  the  cranium  ;  pectoral  fln  with  numerous, 
(Dot  more  than  fifleen  known)  basal  radii ;  ventral  flna  thoracic.     Dorsal 
and  anal  flna  with  basilar  interneurals. 
Fam.      DOKTPTBBID^. 

Vertebral  column  oaseous  ;  caudal  fln  not  or  very  shortly  vertebrated. 
Intemenral  spines  corresponding  with  the  basilare  on  the  abdominal,  but 
not  on  the  caudal  parts  of  the  vertebral  column.  Bibs  complex,  united  with 
abdominal  dermal  bones  which  form  a  series  of  median  plates. 

None  of  the  Isoepondylous  families  above  described  possess  the  dental 
charmcters  of  the  Saurodoniida,  i.  e.  the  long  &ngs  set  in  deep  alveoli. 

BHYNCHOCEPHALIA. 

Clbpstdbops  collxttii  Cope,  Proceedings  Academy,  Philadelphia.  18T6, 

p.  407. 

This  species  proves  to  be  the  most  abundant  land  vertebrate  of  the 
formation.  It  is  represented  in  all  the  collectiona,  sometimes  by  portions 
of  individuals  of  double  the  size  of  the  types.  I  referred  this  genus 
to  the  Bhs/Tifhoctpluilia  originally,  although  it  possesses  a  few  hatrachian 
characters.  The  occipital  condyles  preserved  in  the  present  collection  are 
nmple  and  median,  thus  confirming  the  reference,  were  confirmation 
needed.  A  supposed  sacral  vertebra  is  free  at  both  extremities,  and 
presents  on  each  side,  just  behind  the  articular  extremity,  a  very  large 
hcet,  extending  from  a  rudimental  diapophysis  to  the  plane  of  the  inferior 
sor&ce  of  the  centrum.     The  specific  reference  of  this  vertebra  is  not 


CLKperDROPS  viHSLOTii  Cope,  sp.  nov. 

This  species  is  represented  by  a  third  cervical  vertebra  ;  and  probably 
hj  other  centra,  but  in  this  one  the  characters  distinguishing  it  ttom  C. 
eolUttii  are  eapecially  visible. 

The  inferior  median  line  is  a  keel,  some  distance  above  it,  the  sides  of 
the  centrum  are  full,  rising  to  a  longitudinal  angle.  There  Is  no  constric- 
tion or  fossa  below  the  diapopliysis  as  in  G.  MlUttii,  The  latter  is  anterior 
in  position,  to  vertically  compressed,  and  is  curved  forward  for  a  short  dis- 
tance below.  The  posterior  ariicular  foce  is  regularly  fbnnel-shaped  from 
the  margin  ;  the  anterior  face  has  a  broad  recurved  lip.  This  passes  round 
the  inferior  margin,  which  to  not  projected  forwards  as  in  (7.  colltUii.  The 
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27SBp(>pbyse3  are  ne]l  developed,  and  stand  close  together.    The  nenral 
spine  IB  compressed,  and  the  basal  portion  points  somewhat  forwards. 

M. 

Length  of  centrum Oil 

Diameter  of  posterior  articular  face  I  [^"i^e'rse OW 

Vertical  diameter  of  diapophysis OOA 

Expanse  of  posterior  zygapophysis 009 

Anteroposterior  diameter  of  ])ase  of  neural  spine 005 

TransTCTse  diameter  uf  nenral  arcli OOS 

C'lbpsydropb  PEDrNcm.ATus,  sp.  nov. 
'  Eatablished  on  two  Tertebrte  obtained  bj*  Mr.  Gurley,  of  a  lizard  of 
larger  proportions  tlutii  any  of  those  belonging  to  the  otiicr  species  of  the 
genus.  One  of  these  is  a  tbinj  cervical  and  the  other  is  apparently  a 
dorsal  ,  both  differ  from  corresponding  vertebra  of  0.  coiltttii  and  of  C. 
laleralit  in  having  elongate  diapophyses  for  the  attachment  of  the  ribs. 
These  arc  present  in  the  other  Bi>ecieB,  but  arc  either  very  short,  or  sessile. 
The  third  cervical  liaa  a  broad  reverted  anterior  lip-tike  margio  of  the 
anterior  articular  face,  which  resembles  the  corrcsiMinding  pan  in  G.  laleralig 
in  not  being  produced  below.  The  median  line  is  keeled,  and  there  is  a 
shallow  longitudinal  groove  on  tbe  upper  part  of  the  sides.  The  posterior 
articular  face  is  regularly  funnel-shaped.  Tlic  diapophyses  nrc  very  stout, 
and  are  directed  a  little  downwards  and  strongly  backwards.  The  articular 
faces  are  single,  look  downwai'da  and  outwards,  and  are  nide  above,  and 
narrow  below.  The  base  of  tbo  neural  canal  is  deeply  incised,  as  In  the 
other  species. 

(anteroposterior. 015 
transverse 0125 
vertical 0120 

Length  of  diapophysis  above 009 

Di.„.«„ofdi.poph,.,.  { rri;.v,io,:.:;;.:;:;:  ;S 

The  dorsal  vertebra  exhibits  a  longer  and  more  slender  diapophysis 
whose  base  is  vertically  expanded,  and  with  a  shallow  fossa  before  and  lie- 
hind.  The  su|>erior  half  of  the  diapophysis  has  a  much  greater  anteropos- 
terior extent  than  the  inferior.  There  is  no  recurved  rim  of  the  articular 
extremities,  but  the  surface  does  not  pass  regularly  into  the  foramen  chordte 
dorsalis,  but  by  an  abrupt  descent  at  its  mouth.  The  tides  of  the  ci 
are  concave,  and  the  inferior  portion  forms  a  prominent  rounded  rib. 

(anleroposterior 010 
transverse 015 
vertical 016 

Length  of  dia|>ophysis 009 

Width  af  neural  canal 0065 
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CiucoTCB  BBTEBocLiTcB  Copc,  Proceeil.  Acad.  Philn.  1876,  p.  405. 
General  observations. 

After  An  examination  of  the  first  fosails  f^m  this  &una,  which  c&me  under 
my  obserratioD,  I  lell  the  question  undecided  as  to  whether  its  characters 
pointed  to  the  Triassic  or  to  Permian  age.  The  Rtptilia  and  a  Ceralodits 
pointed  to  the  former  ;  the  Diplodni  pointed  even  to  the  coal  measures.  The 
additional  evidence  adduced  in  this  paper,  adds  weight  to  both  sides  of  the 
qaestioQ.  Of  the  fishes  added,  GUtiodu»  is  a  genua  of  the  coal  measures. 
and  nhile  Slrigiiina  la  new,  its  affinities  are  to  the  Petalodonl  genera  of 
that  formation.  On  the  other  hand  the  reptilian  character  of  Cltpsydrapt 
is  established,  and  the  number  of  its  species  increased.  Now  the  coal  mean- 
ures  have  nowhere  disclosed  reptilian  remains,  sofaraswe  have  determina- 
tions of  a  reliable  character  ;  Eatrachia  were  the  only  type  of  air  breathing 
vertebrata  known  to  that  epoch.  The  present  &una  must  then  be  placed 
above  the  coal  measures,  and  the  horizon  will  correspond  more  nearly  with 
the  Pennian  than  with  any  other  embraced  in  the  system. 

From  its  most  characteristic  fossil,  the  bed  might  be  called  the  Ctep*//- 
dropi  shale.  Its  position,  according  to  Br.  J.  C.  Winslow,  is  near  the  top 
of  the  Coal  Measures,  and  it  is  marked  No.  IS,  in  Prof.  F.  H.  Bradley's 
section  of  the  Coal  Measures  of  Vermillion  Co.,  In  the  Report  of  the  Geo- 
logical Survey  of  Illinois  by  A.  H.  Worthen,  Vol.  IV,  p.  345.  It  is  about 
one  hnndred  and  eleven  feet,  averaging  different  localities,  Oom  the  sum* 
mit  of  the  series,  and  209B}  feet  frmn  the  base.  Two  insigniQcant  beds  of 
coal  occur  above  it,  and  the  following  genera  of  invertebrate  fossils: 
Frod'ielai,  Spirifer,  Atliyrii,  Terebratnla,  Hemipronitei,  Betzia,  Zearri- 
nu*,  CffaCharoniii,  Diieina,  LinguUi,  Oardiomorpha,  Orthoeerat  and 
Nautilu*.  Several  of  these  genera  are  found  in  the  Zechetein,  while  others 
belong  to  the  Coal  Measures  and  below  them. 


ID  and  littU  knoien  BtpHie*  and  Fithenfrom  the  Autlroripai 


(.Bead  before  the  American  Philoiophieal  Society,   May  20,   1877.) 

A  number  of  interesting  points  in  the  distribution  of  our  reptiles  and 
fishes  come  to  light  from  time  to  time,  which  serve  to  define  with  more 
precision  the  districts  Into  which  the  Nearclic  Realm  is  naturally  di- 
vided.* The  result  of  several  of  these,  is  to  extend  over  the  entire  Austro- 
riparian  Region  the  range  of  several  species  heretofore  supposed  to  be  con- 
fined to  portions  of  that  district  only.  A  collection  formed  at  Kinslon  in 
Eastern  North  Carolina,  in  the  North-eastern  portion  of  the  region  in  ques- 
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tioD,  by  my  friend ,  J.  W.  Hilner,  of  the  United  Stales  Fiah  CommiBuon,  U  of 
considerable  interest  on  this  account.  He  found  st  that  point  the  following 
species,  which  had  not  been  prevIoiiBly  known  lo  occar  eaat  of  Georgia  or 
South  Carolina  : — Batracbia  :  MaTtculut  quadridigitatut,  Sufo  qutreicut, 
Engy»toma  caroUntnte.  Reptilia:  Oligosama  laterdle,  Aba»U>r  erythro- 
gramma*.  To  this  it  may  be  added  that  Stephen  Q.  Worth  recently 
oblaitied  near  Fajetteville,  North  Carolina,  the  Bateamum  JUigellif</rmt, 
and  the  true  Hyla  deI(tejc«/M  of  Holbrook.  I  here  mention  also  that  several 
years  ago  Dr.  J.  E.  Holbrooh  sent  me  just  before  his  death  a  colored 
drawing  of  a  Hyla  from  S.  E.  Georgia,  made  by  his  fViend  Dr.  Harden, 
which  Ib  protMbly  the  H.  taroUn«n»i»,  but  which  differs  from  the  typical 
form  of  that  species  in  having  a  white  triangle  on  top  of  the  muzzle, 
covering  the  space  between  its  apei  and  a  line  conaectiog  the  anterior 
parte  of  the  orbits,  as  in  the  H.  Uueophyllata.  A  specimen  representing  a 
variety  of  Eunutti  aMhracinui  Biurd,  was  sent  me  from  Mobile  by  Dr. 
Job.  Corson. 

The  researches  of  the  diatinguiahed  ornithologiBt,  Robert  Ridgeway,  into 
the  natural  history  of  South-esatern  lULuoia.  have  been  followed  by  the  same 
results  as  those  of  Mr.  Miiner  in  North  Carolina.  VLt.  Ridgway  has  found 
in  the  Wabash  valley  as  far  North  as  Mount  Carmel,  Illinois,  the  following 
species  :  Anfhtrodon  pUHvorut,  Oarphopkiopi  vermi),  Haldta  ttrialula, 
Abasior  erythyogrammiu,  Bhranoia  abaeura.  Coluber  obtelttut  eonfintt 
and  Tropidonotui  tiptdon  woodhouiti. 

In  a  considerable  collection  fh>ro  Volusia,  Florida,  several  rare  species 
occur.     I  give  the  entire  Hat. 

BATRACHIA. 
Siren  laeertma,  L.  Syla  gratioia,  Lee. 

Pieiidobranchut  tlrialut,  Lee.  "    earoUnetuie,  Daud. 

Amphiuma  meaiu,  Oard.  "    ftmoralU,  Daud., 

Engyttoma  earolinente,  Daud.  very  common. 

Aerie  gryllue,  Lee.  Batta  haleeina  Ealn. 


Crolalui  adamanleuf,  Beauv, 
Cavdieona  miliaria,  L. 
Aruietrodon  piteieifrut,  Latr. 
Heterodon  pUUyrMnut,  Latr, 
TropidcnoluM  fateiatui,  L. 
Eulania  eaekenit,  Eenn.,  very 

"        lirlaht,  L. 
Storeria  oceipitmnaeulata,  Hotbr. 
CoUtber  quadrainatuM,  Say. 
Spiiotet  eoraii  erebenniu.  Cope. 
Bateanlum  eofutrietor,  L. 

JU^Miforme,  Catesb. 
Cyelophit  attitite,  L.,  abundant. 
Pityophii  ToelanoUttfut,  Holbr. 
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DromUtu  fiaoUatut,  Cope.      The  aecond  specimen   of    this  very  rare 
species,  cornea  from  Volusia.    Tbe  flrat  ^as  Tound  by  Dr.  H.  C.  Yarrow, 
aesr  Fort  Macon,  North  Carolina. 
Otftola  ektptaidea,  Holbr. 

C-intia  pggcfi.  Cope.    So  for  as  yet  known,  found  only  near  Volnata. 
Ceiaophora  eoecitua,  Blum.,  common. 
Taniilta  eoronata,  B.  &  G. 
Rhiueura  Jioridnnn,  Baird,  abundanl. 
Oligotcma  laterals.  Say. 
Eutn«fe»  >(riatv»,  L. 
Ciiemidophorvt  uxUnaatut,  Say. 
Setioparu*  und'ilattis,  Harl. 
AnoUt  prineipalU,  L. 
AlUgaUir  miinttippieMii. 

A.  collection  of  fishes  from  the  same  locality  includes  a  number  of  inter- 
esting species,  as  follows  -. 
SoteiHigontm  itrhawit,  Jordan,  Check  List  Fishes  Fresh  W.,  N.  A.  p.  155. 

A  specimen  eight  inches  in  length  with  bright  red  dorsal,  caudal  and 

anal  fins. 
Ariut  ftquettrit,  Bairdand  Qirard,  U.  S.  and  Mexican  Boundary  Surv.  II 

p.  32. 

Fine  specimens  of  a  species  distinct  from  those  of  any  other  countr}' 
from  near  Bayporl,  West  Florida,  ngree  in  most  of  the  characlers  cited  by 
the  above  named  authors.  Their  type  was  a  young  flsh  I  suppose,  in 
which  the  helmet  had  no  such  developmciil  as  in  my  specimens  ;  its 
beards  are  also  rather  longer. 
Chirottomn  beryllim 

Prof  Jordan  statcf 
Baplochilui  m»laiiop»  Cope,  Proc.  Am.  Phllos.  Boc,  1870.  p.  457. 
Chmnohrjjtttit  gvlotui  C.  V.     Centritrehns  C.  V. 

Radii ;  D.  X-10 ;  A.  III-9.     Depth  of  body  entering  total  length  2.79 

EnTisaeanthut  faieiatut  Holbr.    BryUun  fnteiatuii  Holbr.  Joum.  Acad. 

Phila.  185S,  p.  SI,  PI.  5,  fig.  3. 

Char,  tpecif.  General  form  elongate,  as  in  some  of  the  Chanabrgtti. 
The  depth  enters  the  lolal  length  with  caudal  tin,  3.3  times,  and  tlie  length 
of  the  head  enters  the  same  3,4  times.  The  diameter  of  the  eye  is  twice 
as  long  as  the  muzzle,  and  enters  the  head  3.2  times,  and  exceeds  the  in- 
terorbital  width.  The  extremity  of  the  maxillary  bone  marks  the  line  of 
the  anterior  fourth  of  the  orbit.  The  profile  is  a  gentle  convexity  from  the 
base  of  the  first  dorsal  ray.  Scales  6-34-13  ;  four  rows  below  the  eye  on 
the  preopcrculum  ;  opercle  scaled. 

Color  a  rich  brown,  with  numerous  vertical  darker  bars  descending  from 
tbe  base  of  the  dorsal  fin.  Scales  below  the  middle  of  the  sides  each  with 
a  brown  dot ;  fins  dusky,  the  dorsal  andcaudnl  with  pellucid  dots.    Superior 

PBOC.  AUER,  FBTLOe.  SOC.  XVII.  100.  I 
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angle  of  the  operculum  witii  a  black  spot  without  border,  no  radii  on  the 
cheek  ;  aoee  black. 

Total  length 055 

Length  to  dorsal  fin  (axial) 016 

Length  to  anal  fin  (axial) 025 

Length  W  caudal  fin  (aiial) 044 

Ltpomit  auritm  Linn  Jordan.    IththeHt  mbrieattda  Rolbrook. 
LtpirmU  apiatui  wp.  nov. 

A  species  of  discoid  form,  possessing  a  well  developed  patch  of  teeth  on 
the  palatine  bones.  The  gill  rakers,  although  elongate  on  the  anterior  half 
of  the  first  branchial  arch  are  obtuse  at  their  eitrcmitieB  ;  thej  are  quite 
robust,  and  become  shorter  ou  the  inferior  portion  of  the  arch. 

The  depth  of  the  body  is  contained  in  the  total  length  (with  caudal  ftn) 
S.3T  times,  and  the  length  of  the  head  enters  the  same  3,3  times.  The 
orbit  is  as  wide  as  the  length  of  the  muzzle,  and  enters  the  length  of  the 
4.35  times,  and  equals  the  inter^irbital  width.  The  extremity  of  the 
maxillary  bone  reaches  the  vertical  line  marking  the  anterior  two-fltlha  of 
the  orbit. 

The  dorsal  splnca  are  robust  and  high,  and  are  as  long  as  the  soft  rays: 
The  caudal  fin  is  alightlj  emarginate.  The  ventral  reaches  the  first  and 
the  pectoral  the  second  anal  spines.  Radial  formula  ;  D.  X-11 ;  A.  UI>10  ; 
P.  12.  The  opercular  flap  is  short.  Scale  formula  6-44-12  ;  sis  rows  on 
the  preoperculum  below  tiie  eye.    Opercle  scaly. 

Color,  brown,  dark  above,  lighter  below.  Each  scale  has  a  black  s|>ot  at 
the  base  forming  together  longitudinal  series ;  these  are  less  distinct  on 
the  superior  half  of  the  sides,  and  are  obsolete  in  that  region  in  large 
specimens.  The  spots  are  distinct  on  Uie  opercular  scales.  Fins  and 
muzzle  black.    Gill  spot  black,  without  border. 

M. 

Total  length 168 

Length  to  dorsal  fin  (axial) 058 

ventral  "      "      062 

anal       "      "      082 

"  caudal    "      "      140 

The  external  series  of  teeth  are  relatively  larger  in  this  species  than  in 
the  L.  avritv*  and  L.  my$tacaU».    No  teeth  on  the  tongue. 
Lvpomit  nystaailU,  sp.  nov. 

In  this  species  the  gill  rakers  are  of  the  character  indicated  by  Prof. 
Jordan  as  characteristic  of  the  genus  Ltiiomit,  that  is,  slender  and  acute. 
This  species  also  differs  from  the  L.  npiatits  in  the  greater  compression, 
and  the  shorter  muzzle. 

The  greatest  depth  enters  the  total  length  (including  caudal  fin)  3.5 
times,  and  the  length  of  the  head  enters  the  same  4.4  times.  The  orbit  is 
large,  exceeding  the  length  of  the  muzzle,  equaling  the  interorbitat  space, 
and  entering  the  length  of  the  head  8,3  times.  Radial  formula  ;  D.  X-12  : 
A,  in-12 ;  P.   13.     The  dorsal  spines  are  robust,  hut  a  little  shorter  than 
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the  soft  nja ;  the  rentnil  flu  reaches  the  first  spine,  and  the  pectoral  the 
first  soft  ray  of  the  anal  fln.  Caudal  well  notched.  The  roaiillory  extends 
ft  little  beyond  the  anterior  border  of  the  orbit.  Scale  formula  7-51-15  : 
fonr  preopercnlar  rows  below  orbit. 

Color  attove  dasky,  sides  silvery,  with  numerous  short  undnlate  vertical 
brown  bais  irregularly  disposed.  Opercular  block  spot  short,  without 
border  ;  tbe  dusky  of  the  &ce  is  abruptly  arrested  by  a  pale  band  which 
extends  backwards  from  tlie  mouth  to  the  preoperculum.  A  dark  line 
from  the  cMn  bounds  this  below,  and  defines  another  silvery  band  which 
passes  along  the  mandible,  the  interoperele  andsubopercle;  cheeks,  thorax, 
and  poBterior  parts  of  the  dorsal,  caudal  and  anal  fins  yellow. 

XgitritpUlfi  longimatiuf,  gen.  et.  sp.  nov. 

Char.  G«n.  Inferior  pharyngeal  bones  wide  and  robust,  and  paved  with 
truncate  grinding  teeth.  The  gill  rakers  of  tbe  anterior  half  of  the  first 
branchial  arch  elongate ;  those  of  the  posterior  half  and  of  tlie  remaining 
gill  arches,  very  short  and  obtuse.  No  supernumerary  masitlary  bone  ; 
operculum  with  a  produced,  entire  superior  posterior  angle.  No  teeth 
OD  tbe  tongue.     Spines  X.  III. 

This  genus  which  has  been  just  published  by  Prof.  D.  ^.'Jordan,*  com- 
bines the  grinding  type  of  phamygeal  teeth  characteristic  of  Pomolit, 
with  the  slender  gill  rakers  recently  shown  by  Prof,  Jordanf  to  be  charac- 
teristic of  the  genus  I^poraU. 

Char  Spteif.  Body  elevated,  but  the  head  rather  produced,  so  lliat  the 
profile  is  oblii)ue  and  nearly  straight  from  the  base  of  the  dorsal  fin.  The 
depth  of  the  body  enters  the  total  length  2.5  times,  and  the  length  of  the 
bead  enters  the  same  3.6  times.  Tbe  orbit  is  large,  equaling  the  length 
of  the  muzzle,  and  entering  the  length  of  the  head  four  times.  Tbe  inter- 
orbilal  space  is  1.5  times  the  diameter  of  the  orbit.  The  muzzle  is  sub- 
conic,  and  the  end  of  the  maxillary  bone  reaches  the  line  of  the  anterior 
margin  of  tbe  orbit. 

Tbe  dorsal  fin  is  elevated,  the  spines  equalling  the  sod  rays  and  not 
separated  from  ibem  by  a  notch.  Caudal  fin  openly  notched  ;  ventral  not 
reaching  anal ;  the  pectoral  very  long,  reaching  tbe  line  of  the  flflh  anal 
soft  ray.  Formula  ;  D.  X-12  ;  A.  111-11 ;  P.  13.  Scale  formula  7-*4-16  ; 
five  rows  on  tbe  preoperculum  below  the  orbit. 

Tbe  color  above  is  dusky,  below  silvery,  the  gular  and  thoracic  region 
light  yellow,  Tlie  opercular  black  spot  is  short,  and  has  a  crimson  border. 
Fin«  black,  the  caudal,  anal  and  pectoral  fins  with  yellow  rays. 

Total  length 170 

Length  to  dorsal  fin  (axial) 047 

ventral  "      "      053 

anal       "      "      081 

caudal  •'      " 131 

•  Prof.  Jordan  defined  tbls  genuq  tn  a  paper  wrltt«n  some  time  before  ihlN 
one,  and  which  I*  probably  already  printed. 

tProceedlnga  Academy,  Philadelphia  18TT.  p.  Ti<. 
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Thisfish  has  a  auperficial  resembliwce  to  the  Lepomig  nyttaeaUM.  The 
enda  of  tlie  long  gUl-rakers  arc  obtose,  aa  in  the  L.  apiatu*.  There  are  ao 
palatine  leeth.  It  resembles  also  in  form  and  coloration  the  PimwtU 
microlophim,  Othr.  (P.  spedoetig,  Holbr.)  from  the  St.  John's  River, 
Florida,  a  epeciee  which  I  have  not  seen.  According  to  Dr.  Boibrook'e 
figures  and  descriptions,  there  is  a  material  difference  in  the  radial  formula 
which  is,  D.  X  .10 ,-  A.  Ill  .9.  The  form  of  the  dorsal  fin  1b  also  -very 
different,  the  second  being  the  higher,  and  separated  fhim  the  first  hj 
a  deep  notch,  which  leaves  one  spine  with  the  aoli  rays. 

I  have  this  species  from  near  Volusia,  and  also  th>m  near  Bayport  on  the 
West  Coast. 

Afhirui  moUu,  De  Kay. 

Radii,  D.  46  ;  A.  8G.  Length  without  candal  fin  .078  ;  depth  of  body 
.042. 


CONTRIBUTIONS  FROM  THE  LABORATORY  OF  THE  UNIVER- 
SITY OF  PENNSYLVANIA. 


Diehloriaiieylie  Aeid. 
Br  Bdqar  F.  Smith,  Ph.  D., 

Aatitlant  iit  Analytical  OhtraUtry,    JJnivenity  of  Penntyhania. 

(,B«ad  before  the  American  Philoiophieal  Soeielg,  June  15,    1877.) 

As  early  as  1845,  Cahours  (Annalen  der  Chemie  and  Pliarmacie— 52.  pp. 

340  and  341)  described  a  di-chlor  acid  which  he  obtained  about  the  same 

lime  he  was  investigating  the  di-brominc  substitution  products  of  salicylic 

The  course  be  pursued  to  produce  the  compound  was  to  treat  an  aqueous 
solution  of  salicylic  acid  with  an  ceccsb  of  chlorine.  According  to  his  de- 
scription the  acid  thus  obtained  possesses  great  stability  and  can  very  readi- 
ly he  obtained  pure. 

And  again  by  allowing  a  slow  current  of  chlorine  gas  to  stream  through 
a  dilute  solution  of  potaaslitm  salicylate  potassium  diclilorsal  icy  late  was 
formed.  This  salt  after  repeated  recryslallization  was  obtained  In  almost 
colorless  needles. 

The  acid  corresponding  U>  this  salt  was  precipitated  in  white  masses 
upon  the  addition  of  dilute  hydrochloric  acid  to  a  solution  of  the  latter. 
The  acid  is  soluble  in  boiling  alcohol,  from  which  upon  coaling,  it  sepn- 
rates  in  needles.  Well  formed  octahedral  crystals  were  secured  by  allowing 
a  rathci'  dilute  solution  to  evaporate  slowly  in  the  air.  Boiling  water  dis- 
solves but  small  quantities  of  this  acid,  which  separate  out  again  in  very 
tine  needles  when  the  solution  becomes  cool.  Boiling  concentrated  nitric 
acid  dissolves  the  compound,  and  when  the  liquid  cools,  beautiful  yellow- 
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plMes  separate  out.  By  (liBtiUing  the  acid  with  barium  oxide  dicblorpbeool 
(Acide  Chloroph^uesique)  was  produced,  with  liberation  of  carbon  di- 
oside. 

Recently,  Rogere  (Inaugural  DiBseitatiOD,  Gottingeo,  1875)  published  the 
results  of  an  investigation  upon  a  Bimilar  acid.  By  conducting  a  calculal«d 
unouiit  of  cblorine  gas  into  a  solution  of  Halicylic  acid  in  glacial  acetic 
add,  and  applying  heat,  be  produced  dicbloraalicylic  acid,  which  crystal- 
lized Trom  the  above  solution  in  small  white  needles.  The  acid  was  purified 
by  coDverting  it  into  ils  barium  salt,  and  this  then  reerystallizcd.  The  acid 
from  the  purified  aalt  fused  at  2340C.  It  was  entirely  insoluble  in  cold, 
eolable  in  an  excess  of  bat  water  and  very  soluble  in  hot  alcohol. 

The  following  salts  were  made  and  analyzed  : 

J>ieldor»aiieyial»  0/ Barium.— (C,  H,  Clj  OH  COO),  Ba  +  5  H,0. 
Long  needles,  colored  slightly  browfl. 

DichlirraalieylaU  of  Pota>»inm.—C^  H,  Clj  OH.  COOK.  Showed  a 
tendency  to  cry  atallize  in  small  white  needles,  which  lost,  by  exposure  to  the 
air,  any  water  of  cTystallization  tbey  may  have  possessed. 

DichlorsaUcjlate  of  Copper.— (C,  H,  Clj  OH  0  0  O),  Cn.  Green,  in- 
soluble precipitate. 

Some  time  ago  I  bad  occasion  to  make  dicblorsalicylic  acid,  but  as  I  ob- 
ttuned  a  compound  not  corresponding  10  any  known  analogous  derivative, 
I  submit  to  the  Society  the  following  results  of  my  investigation  upon  the 
new  dicblorine  product. 

Form  AT  I  OS  of  Dichlorsalicvlic  Acid. 

About  40  Qrm.  of  pure  salicylic  acid  (fusing  point  158°C)  were  placed  in 
a  fiask  and  upon  this  was  poured  a  rather  large  quantity  of  concentrated 
acetic  add.  While  applying  a  gentle  beat  t^  eScct  solution,  a  calculated 
amount  of  dried  cblorine  gas  was  introduced  into  the  liquid,  which  grad- 
ually assumeda  deep  yellow  color.  Without  waiting  for  the  new  acid  to  crya- 
(allize  out  laddedlotbeyet  warm  solution  a  large  quantity  of  water,  where- 
upon the  dicblorsalicylic  acid  fell  out  in  large  white  fiocks.  The  liquid 
was  filtered  off  and  the  acid  washed  with  cold  water  and  then  boiled  with 
an  excess  of  barium  carbonate.  The  salt  thus  obtained  was  rcdjssolved 
and  recrystallixed  until  it  was  obtained  in  almost  colorless  needles,  which 
crystallize  In  aggregated  masses  from  an  aqueous  solution.  Upon  several 
occasions  monocblorsal  icy  late  of  barium  -was  produced,  but  as  this  salt  is 
much  more  soluble  than  the  corresponding  compound  of  the  dichlor  acid  it 
was  easily  removed. 

Proptrlitt  — The  dichlor  add  separates  in  large  flocculeni  masses  upon 
the  additlonof  dilute  hydrochloric  acid  to  a  solution  of  the  bariumsalt.  Cold 
water  dues  not  dissolve  the  acid,  an  excess  of  boiling  water  being  neces- 
saiy  to  effect  its  solution.  After  many  recrysIcUizations  the  acid  fused  at 
iXiP-^liPC.  It  separates  from  an  aqueous  solution  in  white  arborescent 
masses.  In  cold  alcohol  it  is  very  soluble.  By  tbe  slow  evaporation  of 
such  a  solution  stellated  masses  consisting  of  large  colorless  needles  were 
obtained.    The  fHising  point  of  these  was  the  same  as  that  of  tbe  white 
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crjBtals.  The  acid  U  sublinoable  with  i>artUl  decompoeitioa.  A  drop  of 
ferric  chloride  added  to  its  aqueous  solution  imparts  to  the  latter  a  beautiful 
violet  coloration. 

Tlie  acid  is  very  probably  Psraehloriuelochlor-ortho-oxyheuEoic  acid 
and  may  be  graphically  represented  as  follows  : 

qpoH 


A  combuatiOD  was  made  of  the  barium  salt. 

Carbon  and  Hydrogen  Datermination.  0.2002  Grm.  barium  salt  dried  at 
18(PC  for  several  hours  were  burned  with  coarse  and  fine  lead  chromate, 
and  gave  0,241  Qna.  CO,=.l)65  Grm.  carbon  — 30.9%C.  Farther  .012 
Grm.  HiO=0,07!6  H. 

SALTS. 

DlCHI-ORBALICVLATE  OF  BARIUU. 

<C(  H,  CI,  OH  COO),  Ba+3i  H,0. 
This  salt  was  produced  by  boiling  the  free  acid  with  an  excess  of  barium 
cnrboiinle.     Boiling  water  dissolves  it  very  readily.     In  cold  waUr  it  is 
insoluble.    From  an  aqueous  solution  it  crystallizes  in  large,  almoei  color- 
less needles,  which  are  usually  combined  to  aggregated  masses. 
Water  Etlimation. 
0.6026  Grm.  air-dricdsaltlostuponboing  heated  (or  three  hours  at  18(P  C 
.0623  Grm.  H,  0=10.34%  H,  O. 
The  calculated  percentage  of  water  for  3}  molecules  equals  10.39  fr. 
Calculated.  Found. 

(C,  H,C1,  OHCOO),Ba=551=89.71%. 

+3i  H,  0  =  63=10-89%.        tO.84 

614=100.00%. 
Barium  Eatt'tnaiion. 
1.  0.3403  Grm.  anhydrous  salt  were  placed  in  a  platinum  crucible,  a  few 
drops  of  sulphuric  acid  then  added,  and  Ihis  then  evaporated  to  dryness. 
0.2227  Grm.  barium  sulphate  wore  obtained,  corresponding  to  0.1309  Grm. 
barlHm=S4.16%  Ba. 

n.  0.6073  Grm.  anhydrous  salt  gave  0.S3S0  Grm.  barium  sulphate, 
equaling  0,1499  Grm,  barium=34,fl7%  Ba. 

Calculated  %.  Found  %. 

C, =188=80,60  30,90    ' 

H,=     6=  1.09  .57 

0,=^  96=18.60 
CI, =148=25. 86 
Ba=187=34.95  24.16  and  34,07 
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DlCHLORSAUCVLATE  OF  PoTABSIUU. 

C,  H,  C),  OH  C  0  0  K. 
This  salt  was  obtained  b;  boiling  the  preceding  compound  with  a  calcu- 
lated amount  of  potassium  carbonate.  From  a  concentrated  aqueous 
solution  it  crystallized  in  while  needles,  very  mucb  like  the  salt  of  Rogers 
described  above.  Aller  recrfstallizing  the  compound  Bereral  times  and 
then  allowing  it  to  separate  fVom  a  dilute  solution  I  obtained  it  in  almost 
colorless  needles,  that  united  to  form  clusters. 
Analysis  proved  it  to  be  anhydrous. 

Potattiiim  Ettimation. 
I.  0.  2020  Grm.  well  dried  salt  gave  0.0710  Grm.  potassium  8ulphate= 
.03181  K^IB. 75  Rp  K, 

n.  .2651  Grm.  dried  salt  gave  .0030  Grm.  potassium  sulphate  =0.0411 7 
Orm.  K=15.5S  K. 

Calculated  ?f.  Found  % 

C,  B,  CI,  OH  COO=30e=84.05  ^ 

+        K      =80.1^5^5^  15.75SS  and  15.6^ 

2"43."1=100.06 
DiCHLORSALICyLATB  OF  SODIUM. 

CsHiCljOnCOONa. 

Obtained  by  boiling  an  aqueoQs  solution  of  the  barium  salt  with  sodium 

(srbonate  and  concenirating  the  Altered  liquid.     The  salt  crystallizes  in 

broad  needles,  possessing  a  slight  yellow  tinge.      It  is  easily  soluble  in 

Sodium  Estimation. 
0.1601  Grm.  dried  salt  gave  0.0530  Gnn.  sodium  suiphate=.0171  Grm. 
sodium^:10.68^  Na. 

Calculated  f,.  Found  %. 

C,  H,  Ul,  OH  COO=207=89.9.1  ^ 

+       Na       =_23^jO.05S  10.68?f 

220=10000  ;ii 

DlCBLORSALICYLATB  OF  MaONESIUM. 

(C„  H,  CI,  OH  COO),  Mg. 
An  aqueous  solution  of  the  free  acid  was  boiled  with  magnesium  carbon- 
ate and  the  liquid  evaporated  to  a  small  bulk.    After  standing  some  time, 
small,   while  crystals  appeared  ;    tliese  were  very  readily  dissolved  by 

Miignesium  Estimtitioit. 
.1140  Grm.  dried  sail  gave  .03(14  Mg^  P.^  O-=.0084  Grm.  Mg=5.fil% 
Mg. 

Calculated  ^^ .  Found  %. 

(C^  H,  CI,  OH  COO)'!=4I2=B4.50;> 

+         Mg         =  24=  S.50^  061% 

436=100.00 
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DicoLOitaALiCTLATK  or  Lead. 
C.H,  CI,  OPbCOO. 
Lead  acetate  was  added  to  a  BOlttlion  of  the  ammonium  salt  and  the  lesd 
salt  obtained  aa  a  white  insoluble  precipitate,  which  after  being  well 
washed  and  dried  was  analyzed. 

Ltad  Eitimation. 
0.1075  grm.  dried  salt  gave  .0548  gnn.  lead  ^50.    9  %  Pb. 

Calulsted  %.  Found  % 

C,  H,  CI,0.    0  0  0  =  205  =  49.76    % 

+  Pb  =  207  =  50.24  56  50.  9  ^ 

413  =  100.00  fo 
Copper  Salt. — Small  brown  crystals  soluble  in  water. 
Sihtr  Salt. — White  insoluble  powder.    Decomposed  when  boiled  with 

Action  op  Nitric  Acid  trpON  Dichlohsalictlic  Acid. 
Dilute  nitric  acid  lias  no  effect  upon  the  acid.  When  treated  with  fuiu- 
ing  nitric  acid  no  change  is  produced  until  heat  has  been  applied.  After 
dissolving  the  dichlor  acid  in  this  solvent  I  permitted  the  eolation  to  stand 
several  days,  hopiug  to  find  the  nitro  compound  separated  out  by  that 
time — this,  however,  did  not  occur.  Uponeva|>orating  the  solution  todry- 
nesB,  nothing  remained,  the  substance,  whatever  it  may  have  been,  liaving 
been  completely  volatilized.  A  second  portion  of  the  acid  after  treatment 
with  filming,  nitric  was  mixed  with  a  large  quantity  of  water  and  then 
distilled.  The  distillate  possessed  a  yellow  color,  and  after  neutralization 
with  potassium  carbonate,  was  strongly  evaporated,  then  place<1  in  a  dessi- 
cator  over  sulphuric  acid.  After  standing  some  time  minute  globular  crys. 
tals  appeared,  but  the  quantity  being  so  small  I  was  not  able  to  examine 
them,  prererring  to  defer  the  investigation  of  this  nitrocompound,  if  such, 
nntll  larger  quantities  of  the  substance  can  be  obtained. 

CALCniH  OxtDB  AND  DiCBLORSALICVLIC    ACID. 

The  acid  distilled  with  calcium  oxide  yielded  an  almost  colorless  oil, 

having  a  rather  pungent  odor.    The  compound  was  not  further  examined. 

Ethtl  Dichlorsalictlate. 

C,  H,  CI,  OH  C  O  O.    C,  Hs- 

The  introduction  of  the  ethyl  radical  was  first  attempted  by  heating  upon 
a  water  hatha  smalt  flash  containing  the  silver  dichlorsal  icy  late  and  etbyi 
iodide.     This,  however.  Jailed  to  produce  the  desired  result. 

In  a  second  trial  the  perfectly  dry  and  pulverized  silver  salt  was  placed  in 
a  tube  of  Bohemian  glass,  an  excess  of  ethyl  iodide  then  added,  the  tube 
sealed  and  heated  in  an  air  bath  for  twelve  hours,  the  temperature  not  ex- 
ceeding 135^^?.  Upon  examination  a  rather  large  quantity  of  silver  iodide 
was  noticed,  and  the  liquid  which  before  heatmg  was  colorless  was  now  of 
a  reddish-brown  hue.  The  tube  was  opened  and  its  liquid  contents  poured 
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through  a  small  filter  aad  alter  waaliing  the  silver  iodide  wilb  alcohol,  the 
filtrate  was  evaporated  upon  a  water  bath.  Wlien  the  liquid  had  almost 
approkched  drrneaa  t  observed  minute  oil  globules  or  s  dark  color. 

The  evaporatiug  dish  contalniDg  these  was  immediately  removed  from 
the  witer  bath  and  stood  in  a  cool  place,  tn  course  of  a  few  hours  the  oil 
solidified  to  adark  cryslalliue  mass,  which  after  pressing  well  between  sheets 
of  filter  paper,  I  dissolved  in  alcohol  and  after  concentration  allowed  to 
cool.  Beautiful  colorless  needles  separatod  from  the  solution.  The  fusing 
point  was  found  to  be  4T^C.  Again  dissolved  and  allowed  to  crystallize  the 
same  form  of  crystals  was  obtained.    The  fusing  point  remained  the  same. 

Carbon  and   Hgdrogin  Ettimation. 
0.3072  Gnu.  well  dried  substance,  burned  with  lead  chromate  gave  .3418 
Orm.  CO,  43.51  %  carbon.     And  .0808  arm.  H,a=:4.30  fit  hydrogen. 
Calculated  '/e  Found  % 

C,  =  108  =  43.M  '/o  45.51  % 

H,=     8=    3.40  -li  4.80  % 

01,=    78  =  30.31  % 
O,  =    48  =  30.42  ^ 
Cahours'  obtained  a  similar  compound  by  the  action  of  chlorine  upon 
ethyl -salicylate.  Broad  colorless,  shining  neeilles.  Fusing  point  not  given. 
Potassium  ethyl-dichlorsalicylate. 

0.  HjCl,OKCOOC,  H,. 

This  salt  was  produced  by  boiling  an  alcoholic  solution  of  the  ether  with 
putassium  carbonate.  It  crystallizes  in  One  colorless  needles,  which  Vk- 
ijuently  are  united  to  bundles.     Very  soluble  in  alcohol. 

The  points  of  difference  between  the  compounds  of  Cahours,  Rogers 
and  myself  are  in  brief  these  : 

Tlie  acid  of  Cahours  is  but  slightly  soluble  in  boiling  water.  Soluble  in 
boiling  alcohol,  crystallizing  tVom  this  In  needles  and  octahedral  crystals, 
and  it  forms  also  an  insoluble  nitro .derivative. 

The  acid  gotten  by  me  is  i>erfeclly  soluble  in  boiling  water,  and  in  cold 
alcohol— CTyslalliziog  from  the  former  in  arborescent  masses  and  from  the 
latter  it  separates  in  large  colorless  needles.  Tiie  nitro- derivative,  if  any, 
is  exceedingly  soluble. 

The  acid  of  Rogers  fuses  at  234^0.  is  soluble  in  boiling  water  and  boil- 
ing alcohol.  The  barium  salt  has  five  molecules  of  water  and  the  copper 
salt  is  a  green  insoluble  precipitate. 

The  acid  obtained  by  me  fuses  at  aiS°-314-H!,  its  barium  salt  has  but 
three  and  hair  molecules  of  water  and  the  copper  salt  forms  dark  brown 
warty  crystals,  soluble  in  boiling  water, 

*  Annaleti  d.  (.'h^mlc  □.  Pliar.    T3.    313. 
PROC.  AHEB.  P1IIL08.  60C.  XTIl.  100.  J 
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DigroMrg  of  Oxygen  in  th«  Sun  bg  Pholography,  and  a  nea  Theory  of  l^t 
Solar  Spettmm. 

Bt  PROFBaeoR  Hbhrt  Dr&pbb,  M.  D. 

(Bead  before  t?te  American  PMIoiophiral  Society,  July  20,  1877). 

I  propose  in  this  preliminary  paper  to  indlcalc  the  means  by  wliicli  I 
liave  discovered  Oxygen  and  probably  Nitrogen  in  the  Bun,  and  also  to 
present  a  new  view  of  tbe  constitution  of  the  Solar  Spectrum. 

Oxygen  dtieloies  tUey  by  bright  Utui  or  band*  t»  the  Solar  Spectrum 
and  does  not  give  dark  absorption  lines  like  the  metals.  We  must  there- 
fore change  our  theory  of  the  Solar  Spectrum  and  no  longer  regard  it 
merely  as  a  continuous  spectrum  with  certain  rays  absorbed  by  a  layer 
of  ignited  metallic  vapors,  but  as  baving  also  bright  lines  and  bands  super- 
posed on  the  background  of  continuous  spectrum.  Such  a  conception  not 
only  opens  the  way  to  the  discovery  of  others  of  the  non-metals,  sulphur, 
phosphorus,  selenium,  chlorine,  bromine,  iodine,  fluorine,  carbon,  £c., 
but  also  may  account  for  some  of  the  so-called  dark  lines,  by  regarding 
them  as  intervals  between  bright  lines. 

It  must  be  distinctly  understood  that  in  speaking  of  tbe  Solar  Spectrum 
here,  I  do  not  mean  the  spectrum  of  any  limited  area  upon  the  disc  or 
margin  of  the  Sun,  but  the  S|)eclrura  of  light  from  the  whole  disc.  I  have 
not  used  an  image  of  the  Sun  upon  the  slit  of  tbe  spectroscope,  but  have 
employed  the  beam  reflecled  from  the  flat  mirror  of  tbe  helioslat  without 
any  condenser 

In  support  of  the  above  assertions  the  accompanying  photograph  of  the 
Solar  siKJClrum  with  a  comimrison  spcctnim  of  Air,  and  also  with  some  of 
the  tines  of  Iron  and  Aluminium  is  introduced.  The  pliotograph  itself  is 
absolutely  free  from  handwork  or  retouching.  It  is  difficult  to  bring  out 
in  asingle  photograph  the  best  points  of  these  various  substances,  and  I  have 
therefore  selected  from  the  collection  of  original  negatives  that  one  which 
shows  the  O.'sygen  arfncidences  most  plainly.  There  are  so  many  variables 
among  the  conditions  wbicli  conspire  for  the  production  of  a  spectrum 
that  many  photographs  must  be  taken  lo  exhaust  the  best  combinations. 
The  pressure  of  the  gas,  the  strength  of  the  original  current,  the  number 
of  Leyden  jars,  the  separation  and  nature  of  the  terminals,  the  number  of 
sparks  per  minute,  and  the  duration  of  the  interruption  in  each  spark,  are 
examples  of  these  variables. 

In  the  photograph  the  upper  spectrum  is  tliat  of  tbe  Sun,  and  above 
it  are  tbe  wave-lengths  of  some  of  the  lines  to  serve  as  reference  numbers. 
The  wave-lengths  used  in  this  gmper  liavc  been  taken  partly  from  Angstrom 
and  imrtly  from  my  photjtgraph  of  the  diffraction  spectrum  published  in 
1872.  The  lower  spectrum  is  that  of  the  ojien  air  Leyden  spark,  the  ter- 
minals being  one  of  Iron  and  the  olUer  of  Aluminium.  I  have  photo- 
graphed Oxygen,  Nitrogen,  Hydrogen  and  Carbonic  Acid  as  well  oa  other 
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gaeee  in  Flucker's  tubes  and  also  in  aa  apparotDs  in  whicli  the  pressure 
could  be  varied.but  for  the  present  illustratioD.  the  open  air  spark  was, 
all  things  considered,  best.  By  other  arrangements  the  Nitrogen  lines  can 
readilj  be  made  as  sharp  as  the  Oxygen  are  here,  and  the  Iron  lines  may 
1)«  increased  in  number  and  distlacCness.  For  the  metals  the  electric  arc 
gives  the  best  photographic  results,  as  Lockyer  has  so  well  shown,  but  as 
mv  object  was  only  to  prove  by  tlie  Iron  lines  tliat  the  spectra  had  not 
shifted  laterally  past  one  another,  those  that  are  here  sliown  at  4335.  4307. 
4271.  4063.  4045.  suffice.  In  the  original  collodion  negative  many  more  can 
be  seen.  Below  the  lowerspectnini  are  the  symbols  for  Oxygen,  Kitrogen, 
Iron  and  Aluminium. 

No  close  observation  is  needed  to  demonstrate  to  even  the  most  casual 
obeerrcr  that  the  Oxygen  lines  are  found  in  the  Sun  as  bright  lines,  while 
the  Iron  lines  have  dark  representatives.  The  bright  Iron  line  at  G  (4307), 
on  account  of  the  Intentional  overlapping  of  the  two  spectra,  can  be  seen 
passing  up  into  the  dark  absorption  line  in  the  Sun.  At  the  same  time  the 
tiuadruple  Oxygen  line  between  4345  and  4350  coincides  exactly  with  the 
iiright  group  in  the  S^lar  Spectrum  above.  This  Oxygen  group  alone  is 
almost  sufllcicnt  to  prove  ilie  presence  of  Oxygen  in  the  Sun,  for  not  only 
does  each  of  the  four  components  have  a  representative  in  llie  Solar  spec- 
trum, but  the  relative  strength  and  the  general  aspect  of  the  lines  in  each 
owe  is  similar.  I  do  not  think  that  in  comparisons  of  the  spectra  of  the 
elements  and  Sun,  enough  stress  has  been  laid  on  the  general  appearance 
of  lines  apart  from  their  mere  position;  in  photographic  representations 
this  point  is  very  prominent.  The  fine  double  line  at  4819. 4317.  is  plainly 
represented  In  the  Sun.  Again  there  is  a  remarkable  coincidence  in  the 
double  line  at  4100.  4184.  Tlt<^  line  at  4133  is  very  distinctly  marked. 
The  strongest  Oxygen  line  is  tlie  triple  one  at  4070.  4072.  400B.,  and  here 
again  a  fine  coincidence  is  seen  though  the  air  specirum  seems  proportion- 
ately stronger  than  tlie  solar.  But  it  must  be  remembered  that  the  Solar 
spectrum  has  suffered  from  the  transmission  through  our  atmosphere,  and 
tliis  effect  Is  iilainest  in  the  absorption  at  the  ultra-violet  and  violet  regions 
of  the  spectrum.  From  somu  experiments  t  made  in  the  Summer  of  1873, 
it  appeared  that  this  local  absorption  is  so  great,  when  a  maximum  thick- 
ness of  air  intervenes,  that  the  exposure  necessary  to  obtain  the  ultra-violet 
Spectrum  at  sunset  was  two  hundred  limes  as  long  as  at  mid-day.  I  was 
at  that  time  seeking  for  atmospheric  lines  above  H  like  those  at  the  red 
end  of  the  spectrum,  but  it  turned  out  thai  Ihe  absorptive  action  at  the 
more  refrangible  end  is  a  progressive  enfeebling  as  if  a  wedge  of  neutral 
tinted  glass  were  being  drawn  lengthwise  along  the  spectrum  towards  the 
less  refrangible  end. 

I  shall  not  attempt  at  this  lime  to  give  ii  complete  list  of  the  Oxygen 
lines  with  their  wave  lengths  acairately  determined,  and  it  will  he 
noticed  that  some  lines  in  the  air  speclrum  which  have  bright  analogues 
in  the  sun  are  not  marked  witli  the  8yml>ol  of  Oxygen.  This  is  because 
there  has  not  yet  been  an  opportunity  to  make  the  necessary  detailed  com- 
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porisODS.  Id  order  to  be  certain  that  a  liae  belongs  to  Oxygen,  I  have  com- 
pared, under  various  pressures,  the  spectra  of  Air,  Osygen,  Nitrogen,  Car- 
iKiDic  Acid,  Carburetted  Hydrogen,  Hydrogen  and  Cyanogen.  Where 
these  gases  wore  iu  PlQcker's  tubes  a  double  seriesof  photographshaabeen 
needed,  one  set  taken  with,  and  the  other  without  Leyden  jars. 

Ah  lo  the  spectrum  of  Nitrogen  and  the  exisience  of  this  element  in  tUe 
SUQ  there  is  not  yet  certainty.  Nevertheless,  even  by  comparing  the  dif- 
fused Nitrogen  lines  of  this  particular  pholograpb,  in  which  Nitrogen  has 
been  sacrificed  to  get  the  best  effect  for  Oxygen,  the  character  of  the  evi- 
deoce  appears.  The  triple  band  between  4240.  4327.  if  traced  upward  into 
the  Sun  has  approxinale  representatives.  Again  at  4041.  the  same  thing  ia 
seen,  the  solar  bright  lino  being  especially  marked.  In  another  photo- 
graph the  heavy  line  at  3695.  which  in  this  picture  is  opposite  an  insuffi- 
ciently exposed  part  oftbe  Solar  Spectrum  shows  a  comparison  band  in  tlie 
Sun. 

The  reason  I  did  not  use  air  in  an  exhausted  PlQcker's  lube  for  the  ;iru' 
duction  of  a  photograph  to  illustrate  this  i>Bper,  aod  thus  get  both  Oxygen 
and  Nitrogen  lines  well  defined  at  the  same  time,  nas  partly  because  a 
brighter  light  can  be  obtained  with  the  open  air  spark  on  account  of  the 
Stronger  current  that  can  be  used.  This  permits  the  slit  to  be  more  closed 
and  of  coarse  gives  a  sharper  picture.  Besides  the  open  air  spark  enabled 
me  to  employ  an  iron  terminal,  and  thus  aioid  any  error  arising  from  acci- 
dental displacement  of  the  reference  spectrum.  In  Pliicker's  luiMia  with  a 
Leyden  spark  the  Nitrogen  lines  are  as  pljLiu  as  those  of  Oxygen  here.  As 
fiir  as  I  have  seen  Oxygen  does  not  exhibit  the  change  in  the  character  of 
its  lines  that  is  so  remarkable  in  Hydrogen  under  the  influence  of  pressure 
as  shown  by  Frankland  and  Lockyer. 

The  bright  lines  of  Oxygen  in  the  spectnim  of  the  solar  disc  have  not 
been  hitherto  perceived  probably  fWim  the  fact  that  in  eye  observation 
bright  lines  on  a  less  tiright  liackground  do  not  make  the  impression  on 
the  mind  that  dark  lines  do.  When  attention  is  called  to  their  presence 
they  are  readily  enough  seen,  even  without  the  aid  of  a  reference  spectrum. 
The  photograph,  however,  brings  them  into  a  greater  prominence.  From 
purely  theoretical  conslderatinna  derived  from  terrestrial  chemistry,  and 
the  nebular  hypothesis,  the  presence  of  Oxygen  in  thesun  might  have  been 
strongly  suspected,  for  tliis  element  is  currently  stated  to  form  eight-ninths 
of  the  water  of  the  globe,  one-third  of  the  crusi  of  the  earth,  and  one-flftli 
of  the  air,  and  should  therefore  probably  be  a  large  constituent  of  every 
member  of  the  solar  system.  On  the  other  hand  the  discovery  of  Oxygen 
and  probably  other  non-metals  in  the  Sun  gives  increased  strength  to  ihe 
nebular  hypothesis,  because  to  many  persons  the  absence  of  this  import- 
ant group  has  presented  a  considerable  difficulty. 

At  first  sight  it  seems  rather  difficult  to  believe  that  an  ignited  gas  in  the 
solar  envelope  should  not  be  indicated  by  dark  lines  in  the  solar  spectrum, 
and  should  appear  not  to  act  under  the  law  "a  gas  when  ignited  absorbs 
rays  of  the  same  refrangibllily  as  those  it  emits."    But  in  fact  the  sub. 
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stances  hillierto  inves^gsted  In  the  sun  nre  really  melsllic  vapors,  Hydrogen 
probably  coming  under  that  rule,  Tliu  non-metala  ohviously  may  behave 
(lifTereDtly.  It  is  easy  to  speculate  on  the  causes  of  such  behavi<ir,  and  it 
mar  t>e  suggested  tbat  the  reason  or  the  non-appearance  of  a  dark  line  may 
he  that  the  intensity  of  the  light  tTtim  &  great  thickoess  of  ignited  Oxygen 
overpowers  the  effect  of  the  pliotosplierc  just  as  If  a  person  were  to  look 
ai  a  candle  flame  through  a  yard  thickness  of  ignited  sodium  vapor  he 
wniild  only  see  bright  sodium  lines,  and  no  dark  absorption  lines.  Of 
course,  such  an  explanation  would  necessitate  the  hypothesis  that  ignited 
leasee  xnch  as  Oxygen  give  forth  a  relatively  large  proportion  of  the  solar 
lizht.  In  the  outburst  of  T  Corona  Iluggina  showed  that  Hydrogen  could 
give  bright  lines  on  a  background  of  spectmm  analogous  to  that  of  the  Sun. 

However  all  that  may  be,  I  have  no  doubt  of  tbe  existence  of  substances 
Other  than  Oxygen  in  the  Sun  which  are  only  indicated  by  bright  lines. 
Attention  may  be  called  to  the  bright  bands  near  Q.  from  wave  lengths 
*.'»7  to4337,  which  are  only  partly  accounted  for  by  Oxygen.  Fan  her  in- 
vestigation in  the  direction  I  have  Ihus  far  pursued  will  lead  to  the  dis- 
covers- of  other  elementB  i&,  ttie  Sun,  but  it  is  not  proper  to  conceal  the 
principle  on  which  such  researcheB  are  to  be  conducted  for  the  sake  of  per- 
sonal advantage.  It  is  also  probable  that  this  researcli  may  furnish  the 
bey  to  the  enigmaof  theD,  or  Helium  line,  and  tlie  1474  K  or  Corona  line. 
The  case  of  the  D,  line  strengthens  the  argument  in  favor  of  the  apparent 
exemption  of  certain  substances  from  the  common  law  of  the  relation  of 
emission  and  absorption,  for  while  there  can  be  no  doubt  of  the  existence 
of  an  ignited  gas  in  the  chromosphere  giving  this  line,  there  is  no  corres- 
ponding dark  line  in  the  spectmm  of  the  solar  disc. 

In  thus  extending  the  number  of  elements  found  in  the  Siin  we  also  in- 
crease the  field  of  inquiry  as  to  the  phenomena  of  dissociation  and  recom- 
poaition.  Oxygen  especially  from  its  relation  to  the  metals  may  readily 
form  compounds  in  tbe  upper  regions  of  the  solar  atmosphere  which  can 
give  lianded  or  channeled  spectra.  This  subject  requires  careful  investi- 
gation. The  diffused  and  reflected  light  of  the  outer  corona  could  be  caused 
by  such  bodies  cooled  below  the  self  luminous  point. 

This  research  has  provetl  to  be  more  tedious  and  difficult  than  would  be 
supposed  because  so  many  conditions  must  conspire  to  produce  a  good  pho- 
tograph. There  must  Ije  a  uniform  prime  moving  engine  of  two  horse 
power,  a  dynamo- electric  machine  thoroughly  adjusted,  a  large  Ruhmkorff 
coil  with  its  Foucault  iirenk  in  the  l>eat  order,  a  battery  of  Leyden  jars 
carefully  proportioned  to  the  Pliicker'a  tube  in  use,  a  heliostat  which  of 
course  involves  clear  sunshine,  an  optical  train  of  slit,  prisms,  lenses  and 
camera  well  focussed,  and  in  addition  to  all  this  a  photographic  laboratory 
in  such  complete  condition  that  wet  sensitive  plates  can  l>e  prepared  which 
will  bear  an  exposure  of  tineen  minutes  and  a  prolonged  development,  II 
has  been  difficult  to  keep  the  Plucker's  tubes  in  order  ;  often  before  the 
fltst  exposure  of  a  tube  was  over  the  tube  was  ruined  by  the  strong  Leyden 
sparks.  Moreover,  to  procure  tubes  of  known  contents  is  troublesome.  For 
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example,  my  hydrogen  tubes  gftve  a  specirum  photograph  of  flfteea  lines 
of  which  only  three  beloDgcd  tohjdrogen.  Id  order  to  be  sure  that  none 
'  of  these  were  new  hydrogen  lines  it  was  Decessnry  to  try  tubes  of  various 
makers,  to  prepare  pure  liydrogen  and  employ  that,  to  examine  tbe  epec- 
tnim  of  water,  and  finally  to  resort  to  comparison  with  the  Sun. 

The  object  in  view  In  1873,  at  the  commencement  of  this  research  wae 
to  secure  the  meana  of  interpreting  tlie  photographs  of  the  spectra  of  stars 
and  other  heavenly  bodies  obtained  with  my  28  inch  reflector.  It  soon  ap- 
peared tliat  the  spectra  of  Nitrogen  and  other  gases  in  Pliicker's  tubes  could 
be  pholograplied  and  at  first  some  pictures  of  Hydrogen,  CortHinic  Acid 
and  Nitrogen  were  made  because  tbeae  gases  seemed  to  be  of  grealcst  as- 
tronomical importance  on  account  of  their  relation  to  stars,  nebulie  and 
comets.  Before  the  subject  of  comparison  spectra  of  tbe  Sun  was  carefully 
examined  there  was  some  confusion  in  the  results,  but  by  using  Hydrogen 
the  source  of  these  errors  was  found  out. 

But  in  attempting  to  make  a  prolonged  research  In  this  direction,  it  soon 
appeared  that  it  was  essential  to  be  able  to  control  the  electrical  current 
with  prcdsioD  both  as  to  quantity  and  inteosily,  and  moreover,  to  have 
currents  whicii  when  once  adjustod  wonld  remain  constant  for  hours  U>- 
getber.  These  conditions  are  almosl  impossible  to  atlain  with  any  form  of 
battery,  but  on  the  contrary  are  readily  satisfied  by  dynamo  electric  ma- 
chines. Accordingly,  I  sought  for  a  suitable  dynamo-electric  machine  and 
motor  to  drive  it,  and  afler  many  delays  procured  a  combination  which  is 
entirely  satisfoctory.  I  must  here  acknowledge  my  obligations  for  the 
successfbl  issue  of  this  search  to  Prol^or  George  P.  Barker,  who  was 
the  first  person  in  America  to  procure  a  Gramme  machine.  He  was  also 
the  first  to  use  a  Brayton  engine  to  drive  a  Gramme. 

The  dynamo- el  eel  ric  machine  selecled  is  one  ot  Gramme's  patent,  made 
in  Paris,  and  is  a  double  light  machine,  that  is  it  has  two  sets  of  brushes, 
and  is  wound  with  wire  of  such  a  siie  aa  to  give  a  current  of  sufficient  in- 
tensity for  my  purposes.  It  is  nominally  a  350  candle  light  macliine,  but 
the  current  varies  in  proportion  to  the  rate  of  rotation,  and  I  have  also 
modified  it  by  changing  tbe  interior  connections.  The' machine  can  pro- 
duce as  a  maximum  a  light  equal  to  SOO  standard  candles,  or  by  slowing 
the  rotation  of  the  bobbin  the  current  may  be  made  as  feeble  as  that  of  the 
weakest  battery.  In  practical  use  it  is  sometimes  doing  the  work  of  more 
than  SO  large  Grove  nitric  acid  cells,  and  sometimes  the  work  of  a  single 

The  Gramme  machine  could  not  be  used  to  work  an  induction  coil  when 
it  first  reached  mc,  because  when  the  whole  current  was  sent  through  the 
Foucault  interruptorof  the  Ruhmkorffcoll,  making  1000  breaks  per  minute, 
the  electro-magneie  of  the  Gramme  did  not  become  sufficiently  magnetized 
to  give  an  appreciable  current.  But  by  dividing  the  current  so  that  one 
pair  of  the  metallic  brushes,  which  collect  fW)m  the  revolving  bobbin,  sup 
plied  the  electro- magnets,  the  other  pair  could  be  used  for  exlerior  worb. 
no  matter  whether  interrupted  or  constant.    The  current  obtained  in  thl^ 
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way  ftom  one  pair  of  brushes  when  the  Oramme  bobbia  ia  making  1200 
TCTolotioiiH  per  minute  is  equal  To  100  cnndles,  and  is  greater  in  quantity 
and  iat«nBit7  than  one  would  lihe  to  send  through  a  valuable  induction 
coil.  I  usually  run  the  bobbin  at  622  revolutions  per  minute,  and  this  rate 
will  readily  give  1000  ten-inch  sparks  per  minute  with  the  18  inch  coil. 
Of  coaise  a  Plucker'a  tube  lights  up  very  vividly  and  generally,  in  order 
to  get  ihe  maximum  effect  I  arrange  the  current  so  Ihat  the  aluminium 
terminals  are  on  the  point  of  melting.  The  glass,  particularly  in  the  cnpil- 
lary  part  often  gets  so  hot  as  to  char  paper.  The  general  appearance  of 
the  machine  is  shown  in  Fig.  1. 


Fio.  1.— ThbGrj 


Afi  long  as  the  Orammo  bobbin  is  driven  at  a  steady  rate  the  current 
seems  to  be  perfectly  constant,  but  variations  of  speed  make  marked  differ- 
ences in  the  current  and  this  is  especially  to  be  avoided  when  one  is  so 
near  the  limit  of  endurance  of  PlQcker's  tubes.  A  reliable  and  constant 
motor  is  therefore  of  prime  importance  for  these  purposes.  A  difference  of 
one  per  cedt.  in  the  speed  of  the  engine  sometimes  cannot  be  tolerated,  and 
yet  at  another  time,  one  must  have  the  power  of  increasing  and  dimin- 
ishing the  rate  through  wide  limits.  The  only  motor,  among  many  I  have 
examined  and  tried,  that  is  perfectly  satis&ctory,  is  Brayton's  Petroleum 
Beady  Motor. 
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Fifi.  2.— Bkayton's  Petboi.kitm  Motob. 

This  remarknUle  and  ailniirable  engine  nets  like  nn  inslniment  of  pre- 
cision. It  can  be  started  with  a  match  anil  comes  to  Its  regular  speed  in 
less  Uian  a  minute  ;  it  preserves  its  rate  entirely  unchanged  for  hours  to- 
gether. Moreover,  it  is  economical,  cleaul;,  and  not  more  noisy  than  a 
steam  engine.  Ttic  one  of  two  horse  power  I  hare,  ran  for  six  months, 
day  and  night,  supplying  water  and  air  to  the  aquaria  in  the  CeDtennial 
E):hibition  at  Philadelphia.  At  any  time  on  going  into  the  laboratory  it 
can  be  started  in  a  few  seconds  even  though  it  has  not  Ijcen  running  for 


Note  on  Ihe  Eraelilude  if  the  French  Normal  Fork  ;  a  Htply  to  the  paper 
of  Mr.  A.  J.  EUU  ;  by  Rudolph  Konio,  Ph.  D- 

( Commnnifiiled  by  Profetsor  Barker  to  the  American  PhUoeophical  Society, 
J'llyZO,  1877.) 

An  attack,  as  stmnge  as  it  was  unexpected,  lins  just  been  made  In  Eng- 
land upon  the  e-xactitude  of  the  official  French  fork.  Mr.  Alexander  J, 
Ellis,  having  found  that  the  notes  of  a  tonometer,  composed  of  sixty-five 
harmonium  reeils,  constructed  by  Mr.  Appunn,  do  not  agree  with  this 
fork,  has  considered  himself  entitled  to  nsserl,  in  a  pa|>er  published  in  the 
Journal  of  the  Society  of  Arts  (May  W,  1877),  and  in  Nature  (May  31, 
1877)  that  the  normal  French  fork  La,  gives,  not  870  single  vibrations, 
as  has  been  hitheijo  supposed,  but  878  single  vibrilions.  Mr.  Ellis,  having 
esliibllshed  the  further  fact  tliat  the  forks  constructed  by  me  are  in  perfect 
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accord  with  the  French  Lo^  does  not  hesitate  lo  afBnn  that  all  these  forks, 
including  thoee  even  of  my  large  tonometer,  which  he  has  probnblj  never 
csiuuined.  are  neccsaarilj  inexact.  Nut  having  at  mj  disposal  the  instm- 
ment  used  by  Mr.  Ellis,  I  confess  tiiat  I  find  myself  under  some  embiLrass- 
ment  in  stating  at  once  by  what  error  of  n>Dstniction  this  tnstrumeat,  in 
tbe  bands  of  Hr.  Ellis,  has  given  results  so  eKtraordinary.  Fortunately, 
I  can  refer  to  a  letter  from  H.  Ilclmhoitz  addressed  to  Mr.  Appunn  and 
published  by  the  latter  himself  in  a  paper  on  the  acoustic  theories  of  M. 
Helmholtz.  This  letter  spealis  of  an  iustrunieiit  of  exactly  the  same  cbar' 
tkcter.  and  made  by  the  same  maker,  and  sufUcienlly  explains  the  surpri»- 
ing  discoreries  of  Mr.  Ellis.  "I  liave  examined  your  tonometer  several 
times,"  writes  H.  Helmholtz  to  Mr.  Appunn,  "and  I  am  estoniehed  at 
the  constancy  of  its  indications.  I  would  not  have  believed  that  reeds 
could  give  sounds  so  constant  as  those  given  by  your  apparatus,  tlrnnka  tn 
your  method  of  regulating  the  current  of  air.  The  instrument,  it  is  true, 
varies  a  little  with  the  tem[>erature,  as  do-also  forks  ;  and  hence  it  can  be 
u»ed  for  determining  the  absolute  number  of  vibrations,  only  when  one 
c«n  work  in  a  room  heated  by  a  stove.  By  the  aid  of  an  astronomical 
chronometer,  I  have  counted  the  lieata,  and  believe  that  your  seconds  pen- 
dulum must  have  been  slightly  inexact,  because,  though  tbe  number  of 
beats  agree  very  well  among  tliemselvea,  the  nbsolute  number  obtained  is 
not  240  but  237  lo  the  minute.  The  temperature,  which  was  rather  low 
during  my  experiments,  may  count  for  someiliing  ;  but  even  this  innuence 
maybe  eiiminnted  by  counting  the  beats  to  the  end  of  a  major- third,  which 
toc^  rae  a  iiuartcr  ofaa  hour.  In  this  nay  I  have  fouud  for  my  Paris  fork 
433.01  vibmtions,  which  agrees  to  the  jt^^a  nearly  with  the  olBcial  num- 
ber, iSa  vilnTitionB." 

This  letter  proves  that  tbe  entire  number  of  beats  in  the  octave  of  the 
tonometer  tested  by  M.  Helmholtz  was  ^'  X  ^  =  252.8,  and  that  its  fun- 
damental note  was  5(15.6  single  vibrations  instead  of  512.  On  comparing 
this  note  of  505.6  single  vibrations  with  a  fork  giving  actually  512  single 
vibrations,  Mr.  Ellis  would  And  the  latter  lo  be  6.4  single  vibrations  more 
acute  and.  without  doubt,  would  consider  it  as  giving  518.4  single  vibra- 
tions. Now  fur  my  forks  giving  512  single  vibrations,  he  has  found  016.7 
only,  with  tbe  tonometer  which  he  used.  Whence  it  would  seem  that  the 
fandamenial  note  of  this  latter  instrument  had  become  more  nearly  exact 
than  that  of  the  tonometer  examined  by  H.  Helmholtz,  since  the  number 
of  its  vibrations  is  50T.3.  This  note,  however,  still  remains  quite  distant 
from  its  true  value. 

Tbe  fact  that  M.  Helmholtz  succeeded,  with  an  instrument  of  this  sort 
(and  one  loo,  even  less  perfect  than  that  used  by  Mr.  Ellis)  in  finding  the 
number  of  vibrations  of  the  official  French  fork  to  be  exact,  by  fiist  deter- 
mining the  correction  needed  for  his  instrument,  is  evidence  that  Mr.  Ellis 
has  neglected  to  determine  a  similar  correction  required  for  his  tonometer. 
He  baa  too  liastiiy  declared  that  these  small  tonometers  with  harmonium 
reeds  are  the  most  perfect  and  the  most  exact  In  existence.    It  would  cer- 
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taiolr  hnve  been  much  better  if  he  hod  flnt  given  taioiBelf  a  little  practice 
in  the  manipulation  of  acoustic  inBtrumcnts,  before  baviog  treated  so 
Blightingly  tlie  results  obtained  bv  Lias^joue,  by  Dcspretz,  by  Helmboltz, 
by  Mayer,  etc.,  etc.,  and  before  seelcing  to  throw  discredit  upon  the  labors 
of  a  (orutrveltur  vrho  had  no  reason  to  expect  so  unjiisliOable  an  ailacli. 

In  addition  to  Helmholtz's  evidence,  Professor  A.  M.  Slayer  Itas  furn- 
ished the  following  statement  concerning  the  absolute  number  of  vibni- 
tions  of  Konig's  forlia.  "  During  tlie  months  of  March.  April  and  May  of 
1876, 1  made  many  deiermi nations  of  Ibe  number  of  vibrations  of  Konig's 
UT,  fork  and  found  that  it  gave  255.9<l  complete  vibrations  in  one  second 
at  a  tcuiwrature  of  60-^  Fahr.  The  following  are  tbe  separate  determina- 
tions of  that  series  of  n-hlch  the  above  number  is  tbe  mean  :  (1)  3SS.fi5, 
(2)  25B.97,  (3)  2B5.B0,  <4)  255.93,  (5)  256,03,  (6)  256.02.  The  forks  vibra- 
tory period  is  accelerated  or  diminished  j^Jad  P^i^  '^y  "  difference  of  tem- 
perature of  ^  lo  Fahr. ' ' 

;WEtuedc  PoQtolsc.  PHrls.  June5tli,  18TT. 


On  a  iVf IB  Spefiti  of  Adofida  from  the  Ttrtiary  of  Otorgi-i. 

By  E.  D.  Copk. 
(Read  btfcre  Iht  Amarifan  Phitoiopkical  SoeUty,  July  20,  1P77. ) 

ProfesBor  George  Little,  State  Geologist  of  Georgia,  placed  in  my  hands 
for  determination  a  Chelonlte  from  a  Tertiary  formation  in  Macon  Co-  of 
that  State.  The  matrix  is  a  rather  soft  limestone  of  a  light  drab  color. 
When  the  specimen  was  first  obtained  il  was  nearly  perfect,  lacking  only 
the  posterior  part  of  one  side,  and  tbe  posterior  border  of  the  carapace. 
Having  been  mutilated  by  destructive  curiosity  hunters,  there  remain  now 
the  plastron  and  the  anterior  half  of  the  carapace,  with  a  considerable  pior- 
tiou  of  the  posterior  part  of  the  left  margin.  The  surface  has  been  exposed 
to  the  weather  so  as  to  obscure,  and  in  some  places  to  obliterate  the  dermal 
sutures,  while  the  skeletal  sutures  are  distinct.  Tbe  form  lias  been  slightly 
distorted  by  lateral  pressure,  but  not  much. 

The  obscurity  of  the  dermal  sutures  renders  the  determination  of  tbe  ge- 
neric affinities  somontaat  difficult.  Tbe  skeleton  preserves  the  Emydoid 
type,  not  exhibiting  intersternal  bones,  and  having  a  well  developed  me- 
eoetemum.  The  vertebral  bones  extend  to  between  the  sixth  pair  of  cos- 
tals,  beyond  which  the  specimen  is  imperfect  in  that  region.  The  costal 
capilula  are  well  developed,  but  whether  they  reach  the  vertebral  centra, 
the  specimen  does  not  permit  me  to  discover.  The  plastron  is  of  peculiar 
form,  the  lobes  being  short  and  contracted.  The  anterior  is  rounded  from 
a  base  of  usual  width,  while  the  posterior,  from  a  similar  base,  narrows 
Tapldly  to  a  point,  as  in  the  genus  Aremoehtlgi. 

An  important  point  is  observed  in  the  direction  of  the  abdomino-pectorol 
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dermal  suture.  At  its  lateral  extremities  inetead  of  coDliDuing  to  ttie  mar- 
ginal scuta  as  in  Emydoid  genera,  it  turns  forward  aod  termioateB  at  Ibe 
inguioal  notch,  as  In  genera  wilh  inter  marginal  plates,  as  Adocnt  and  Dtr 
matemgi.  But  the  sutures  of  the  intermarginals  in  the  specimen  are,  if 
they  ever  existed,  very  obscure,  owing  lo  esposure  to  the  weather,  Nevcr- 
thelefis  ibere  is  suGflcient  indication  ofiliem  on  one  side,  to  render  it  toler- 
ablv  safe  to  infer  their  existence.  Anterior  to  the  abdomi  no -pectoral 
suture,  the  border  of  the  plastron  is  crossed  by  emarginationa  representing 
tliree  scutal  sutures,  defining  the  humeral,  gular,  and  interguiar  scuta. 
The  courses  of  these  sutures  across  the  plastrou  are  obscure.  The  humero- 
pectoral  suture  commences  on  the  margin  Justin  IVont  of  the  axilla  and  es. 
tends  forwards  parallel  with  the  border,  becoming  a  deep  open  groove, 
w'htcbisappareuton  both  sides  of  the  plastron.  It  then  tur us  backwards,  and 
appears  to  cross  the  plastron  behind  the  meRosternum,  presenting  a  concav- 
ity forwards.  The  next  suture  in  front  appears  to  cross  near  the  middle  ot 
the  mesosternal  bone,  presenting  a  strong  concavity  forwards.  The  rela- 
tion between  llie  intergulars  and  the  gulars  is  difficult  to  discover.  The 
snture  tietwecn  tliem  at  the  free  margin  is  distinct,  but  after  proceeding  in- 
wards a  short  distance  it  appears  to  divide  and  take  two  directions.  One 
depressed  line  extends  backwards  to  tlie  humero-gular  suture,  cutting  off 
IriADgular  gulars  and  extending  the  intergulars  back  to  the  bumcrals  as  in 
Adoeu*.  The  other  depression  extends  directly  across  the  anierior  lobe, 
cutting  off  small  intergulars  as  in  Baena.  In  either  case  the  arrangement 
represents  a  genus  distinct  from  either  of  those  named.  If  the  intergulars 
extend  to  the  humerels  they  are  double,  the  mesosternal  region  being  (ti- 
Ttded  by  a  distinct  longitudinal  dermal  suture.  If  the  intergulars  are 
short,  with  the  gulars  in  cnntact  behind  them,  the  arrangement  is  equally 
distinct  from  Adwut.  From  Bnina  the  absence  of  intcrstemal  bones,  and 
the  Emydoid  mesosternum  distinguish  it.  It  approacbcs  also  Polglkorax,' 
and  may  indeed  belong  to  that  genus.  But  it  does  not  appear  that  the  hu- 
merals  and  interhumerals  are  distinct  in  the  Georgia  turtle,  and  no  inter- 
marginals  are  observed  in  Polsfthorax.  It  is  therefore  neccBsary  to  give  the 
present  genus  a  name  to  be  used  until  Its  relations  to  the  latter  are  posi- 
tively ascertained.  I  propose  Amphiemys  for  tlie  genus,  and  A.  oxystern- 
uif  as  the  specific  name. 

Spteifir  rharatttrt.  The  plastron  is  nearly  plane  in  the  transverse  direc 
tion  :  longitudinally  the  posterior  lobe  is  a  little  raised  above  the  plane, 
and  the  anterior  lobe  rather  more  so. 

The  general  form  is  elevated,  the  vertical  diameter  being  large  when 
compAred  with  the  longitudinal  and  transverse,  which  preserve  usual  pro- 
porUone.  The  border  of  the  carapace  is  not  flared  at  the  sides,  and  rises 
anteriorly  to  the  nuchal  bone.  The  free  anterior  margin  is  somewhat  un- 
dulate. The  anterior  half  of  the  carapace  does  not  display  any  median  or 
lateral  keels. 

The  nuchal  bone  is  considerably  wider  than  long,  and  the  costal  and 

•  Cope,  ProceMl,  Aoad.  Phllnda,  IB1«.  Nov, 
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marginal  sutures  are  of  about  equal  length.  Tlie  vertcbrals  are  all  longer 
than  wide,  and  of  the  usual  form,  with  truncate  antero-lateral  angles,  ex- 
cepting the  first.  ThiB  one  lias  both  the  sides  and  extremities  conrex.  the 
latter  being  of  subequal  width.  The  coatals  are  thick,  and  have  parallel 
borders.  The  marginalB  are  all  higher  thaa  long,  especially  those  of  the 
bridge. 

The  sutures  of  the  plastron  are  fine  and  straight.  The  portion  of  the 
mesoetemum  enclosed  by  the  episternal  or  clavicular  bones  has  greater 
longitudinal  extent  than  the  part  embraced  by  the  hyoatemals.  The  su- 
tures with  the  claricular  bone  are  nearly  straight,  and  are  parallel  with  the 
free  border.  The  common  suture  of  the  hyostemals  is  a  little  longer  than 
that  of  the  hyposternala,  and  is  n  little  shorter  than  that  of  the  post- 
abdominals.  The  aoterlor  suture  of  the  latter  has  a  slight  posterior  ob- 
liquity, and  is  abruptly  turned  bacliwards  at  the  free  bordeis  of  the  lobe. 

The  dermal  suturei;  of  tbe  carapace  are  mostly  obliterated.  Enough  re- 
mains to  show  that  the  second  vertebral  was  wider  than  long,  while  the 
nuchal  shield  is  considerably  narrower  than  tbe  nuchal  bone.  The  mar- 
ginal scuta  are  much  narrower  than  the  marginal  bones,  and  beeome  nar- 
rower forwards.     The  region  of  the  nuchal  marginal  is  obscure. 

Meaturaaientg.  M. 

)  the  posterior  border  of  seventh 


Length  of  carapace  t 

Deplh  ol  third  vertebral  bone 

Length  of  second  vertebral  bone.. 

Width . 

Thickness         "  "  "    . 

Length  of  first  marginal  "    . 

Width     "  ■'  ■'    . 

Length  of  first  do.  of  the  bridge. . . 
Width    •'        "        •'  "    ... 

Width  of  second  costal 

Thickness  of  "         "     

Greatest  width  of  carapace 

Length  of  plastron  (axial) 

"        "  anterior  lobe  (axial) 

"        "  posterior  lobe    "    

Width  of  base  of  anierior  lobe 

"        "  "  posterior  "  . .... 

Length  of  bridge.. 


.150 


Width   ■'  "  

Length  of  clavicle 

"         "  common  suture  of  clavicles 

"       "  "  "      "  hyosi«mals 

"         "  "  "      "  hypostemals 

Width  of  poslabdominals  at  anterior  border OST 

The  shell  of  this  species  is  thicker  than  in  any  species  of  tortoise  now 
living  in  North  America,  a  peculiarity  characteristic  of  moet  of  the  species 
of  the  Cretaceous  period,  and  of  mauy  of  those  of  the  Eocene.  Its  size  is 
about  that  of  the  Pteudemy»  terrata. 
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Tenth  Contrilrulion  to  tht  Herpttology  of  Tropical  Am»rioa. 

Br  B.  D.  COPK. 

('Read  be/ore  the  American  Philotopkical  Society,  July  'W,  1877.) 

Ttie  greater  number  of  the  species  described  iu  tbis  (mper  were  sent  to 
like  Smithsonian  InBtitution  by  its  corresptondenta,  and  submitted  to  my 
examination  by  its  SecreUrj,  Professor  Henry. 

BUFO  UBLANOCBLOBOS  Cope 
B.  raUitepi  var.  Cope,  Journ.  Academy,  Phila..  186S,  p.  100. 

Orbital  borders  elevated,  and  with  parietal  brunch  crests,  which  sre 
prolonged  ;  toes  long,  nearly  free  ;  end  of  carpus  reaching  end  of  muzile  ; 
paratoids  targe  ;  a  lateral  dormal  fold  ;  tympanum  large  ;  green  with  deep 
black  BpolB  ;  throat  and  thorax  black. 

Tliis  toad  differs  very  much  in  appearance  from  the  Bufo  vatlirept,  but  ia 
nearly  allied  in  essentials,  its  other  affinities  are  to  the  B.  aurilui.  The 
flDgem  are  quite  long,  but  the  posterior  legs  are  short,  the  heel  reaching 
the  posterior  border  of  the  orbit.  TLie  parietal  crest  is  long  ;  the  supra- 
tympanic  is  well  developed,  and  preorbital  very  weak.  The  front  is  not 
narrower,  nor  does  the  muzzle  project  beyond  the  mouth.  The  diameter 
of  the  very  distinct  round  tympanic  disc  is  half  that  of  the  orbit,  wliich  Is 
large.  The  tongue  is  long  and  narrow,  and  the  ostia  are  only  half  as  lar^e 
as  the  rather  large  choanc  The  parotoids  are  quite  small,  an b- triangular 
and  directed  outwards  and  backwards.  The  skin  is  nearly  smooth  alrave, 
except  on  the  scopular  and  iliac  regions,  and  is  minutely  roughened  below. 
There  are  two  tarsal  tubercles,  and  no  tarsal  fold.  Length  of  bead  and 
body,  .047;  of  head,  .OW  ;  of  hind  leg.  .070;  of  hind  foot,  .080. 

The  allied  Sufo  toniferut  Cope  differs  tVom  this  spedes  in  ila  broadly 
palmate  feet,  etc. 

East  Costa  Rica,  W.  M.  Qabh. 


Bufo  canaliferus  Cope. 

Orbital  border  reverted  crest-like  :  a  preorbital  crest ;  tympanum  dis- 
tinct :  head  narrow,  muzzle  projecting  ;  parotoids  large,  triangular,  with 
scapular  angle  ;  rough ;  brown  with  dorsal  and  lateral  light  bands. 

This  handsome  species  is  characterized  by  the  narrow  gulter-Hke  frcint, 
and  prominent  muzzle,  together  with  the  very  large,  anguiatc  parotoids. 
The  orbital  borders  are  sirongly  everted,  but  without  parietal  branches. 
The  preorbital  crest  is  not  very  strong,  and  the  supratympanic  is  quite 
short.  The  muzzle  is  contracted,  and  overhangs  the  mouth.  The  diameter 
of  the  distinct  memitranum  tympani,  is  half  that  of  the  orbit-  The  parotoid 
reaches  to  above  the  middle  of  the  humerus,  has  a  straight  external,  and 
convex  internal  outline,  and  is  rather  lateral  in  position.  Its  lateral  trun- 
ctttioQ  is  similar  to  tliat  seen  In  B.  hamatitieut.  The  skin  is  tubercular 
everywhere,  finely  eo  below.    The  posterior  lilnbs  are  of  median  length. 
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the  heel  reaching  to  tbc  tympanum.  Two  rather  small  tarsal  tubercles, 
DO  tarsal  fold.  Solea  rough,  the  palmatioii  mcaaurlng  the  middles  of  the 
shorter  toes.  The  tongue  is  small  and  narrow  ;  the  oslla.  are  a  tittle  smaller 
than  the  choanK. 

Length  of  head  and  body.  .054  ;  of  head,  to  posterior  line  of  tympana, 
018;  width  of  head  at  do.  .018;  length  of  bind  leg,  .071  ;  of  hind  foot,  .038. 

The  color  is  a  light  or  darlc  deer  brown,  with  a  light  Tericbral  band 
(rarely  absent).  On  each  side  of  the  latter  are  large  brown  spots  with  nar- 
row pale  borders.  A  dark  band  extends  from  the  orbit  to  the  middle  of  the 
side,  and  above  it  a  broad  pale  band  extends  to  the  groin  ;  inferior  surfaces, 
uniform  light  yellow. 

This  species  dilfera  from  the  B.  argillaeeu*  in  its  strong  cranial  crests, 
projecting  muzzle,  and  large  paratoid  glands ;  in  the  last  two  characters, 
and  iu  the  narrow  front,  from  the  B.  tttrnogtgnatut. 

West  Tehuan  tepee,  Sumichrast. 

Hyi.a  si'ilomma  Cope. 

Fingers  free  ;  vomerine  teeth  in  transverse  series  beliind  line  of  poste- 
rior narea;  skin  thickened  above  ;  tympanum  two-llfths  eye  :  frontal  bones 
osseous  in  front ;  eye  spotted  with  yellow. 

This  species  is  remarliable  for  the  ossification  of  the  anterior  [M>rtion  of 
the  fron to-parietal  Imnes,  which  arc  in  contact  on  the  middle  line  near  to 
the  ethmoid  bone.  Posteriorly  tliey  are  separated,  leaving  a  fontanelle, 
which  represents  the  p<  '        ~  the  usual  one.    The  species  in 

this  respect  approximati  pit. 

The  head  is  broad,  u  ry  short ;  the  cantiius  are  obso- 

lete, and  the  nostrils  a  1  d  of  the  muzzle  than  the  orbit. 

The  tongue  is  wide  and  loana:  small.      The  palettes  are 

nearly  as  large  as  the  ty  ,he  toes  are  quite  sborl,  and  only 

about  half  webbed.     Tl  nded  limb  only  reaches  the  pos- 

terior portion  of  the  orbit. 

The  superior  and  lateral  integument  is  thickened  and  studded  on  the 
back  with  rather  large,  obtuse,  warts.  The  length  of  head  and  body  is, 
.088;  ofliead  including  tympana,  .011;  widthof  head  nt  do.,  .014  ;  length 
of  hind  leg,  .062;  of  hind  foin,  .033. 

The  color  in  these  specimens  is  a  light  jiurplish  brown,  without  varia- 
tions, excepting  in  one  instance.  In  this  one  the  darker  dorsal  region  is 
separated  from  the  sides  by  a  broad  blackish  band  whicli  CKlends  from 
above  tlic  tympanum  to  the  groin  on  each  side.  The  iris  is  colored  in  a 
manner  whicii  1  do  not  find  iji  auy  other  species.  The  pupil  appears 
cruciform,  and  the  interspaces  are  golden,  wiih  a  black  spot  in  the  outur 
margin. 

This  species  belongs  lo  the  series  wiihout  webs  between  the  fingers. 
Among  these  it  is  distinguished  by  the  posterior  position  of  tike  vomerine 
teeth,  moderate  tympanum,  etc. 

From  Coaamaloapam  VeVa  Cms,  from  Francis  Sumichrast. 
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Htla  BiSTinCTA  Cope. 

Fingers  free  ;  vomerine  teeth  between  oarea  ;  foot  shorter  than  tibia  and 
femur  ;  tjrmpanum  one-flfth  diameter  of  eye  ;  vomerine  teeth  in  small  fas- 
ciculi :  frontal  bones  ossifled  iu  front ;  blue,  sides  pale  varied  ;  lip  not 
white -bordered. 

Size  of  H^gla  caroUneatU.  The  head,  particular!]'  the  interorbitat  region, 
isbroadand  tiat ;  the  canthus  is  distinct ;  the  nMrnAranumlyropaniis  exceed- 
ingly small,  and  is  overhung  by  a  thick  dermal  fold.  The  skin  of  the  su- 
perior  surfaces  is  amooth.  The  fore-limbs  are  very  stout,  and  the  animal 
being  a  male  in  breeding  conditloli,  tbe  thumb  bcara  two  corneous  plates 
on  the  iqner  side.  The  larger  of  these  is  the  inferior,  and  forms  a  strong 
prominence  on  Ihc  melacarpn].  The  surface  is  composed  of  densely 
fiacked  points.  The  )K>sterior  limbs  are  long,  tlie  heel  reaching  nearly 
to  the  end  of  tbe  muzzle.  The  feet  are  of  moderate  proportions,  and  not 
fully  webbed  -.  the  membrane  reaches  the  base  of  tlie  penultimate  phalange 
of  ihe  third  and  fourth  digits,  and  farther  on  the  fifth. 

Length  of  head  and  body,  .045 ;  of  head,  .012,  width  of  head  at  tym- 
pana, .015  ;  length  of  hind  leg,  .067  ;  of  hind  foot,  .031. 

Color,  upper  surfaces  including  femur  and  humerus,  dark. bluish  plum- 
beous, without  marks ;  inferior  surfaces  yellow.  Sides  marbled  with  the 
two  colors ;  posterior  face  of  femur  pale  brown,  with  a  few  yellow  specks 
along  the  superior  border.     Eye  unspotted. 

Vera   Cruz   most   probably:  obtained  by  Dr.  Sumichraat  with  the  H. 
"pilomma  and  JI.  miotsmpannm  Cope  {^^  H.  microti*  Peters). 
Chobopmildm  verrucosus  Cope. 

The  length  of  the  head  to  the  |)osterior  margin  of  the  membranum  tym- 
pani  enters  the  total  length  to  the  vent  three  and  one-sixth  times.  The 
head  itself  is  narrow  anil  acuminate,  tlie  muzzle  projecting  acutidy  beyond 
the  labial  margin.  The  external  nares  mark  two-fl(lbs  the  distance  from 
the  end  of  the  muzzle  to  the  orbital  border.  The  membranum  tympani  Is 
ODiy  one-fourth  the  diameter  of  the  orbit.  The  canthus  rostralis  i.s  distinct, 
hut  obtusely  rounded.  The  vomerine  fasciculi  are  approximated,  and  near 
the  line  of  the  posterior  l>order  of  the  nares,  which  are  larger  than  the  mi- 
nxne  a»tia  phai'i/ngea.  The  timgue  is  large  and  wide  behind  and  faintly 
emnrglnate. 

The  heel  of  the  c-^teuded  hind  leg  extends  lo  between  the  orbit  and  nos- 
tril :  the  femur  is  short,  while  the  tarsus  Is  long,  a  little  exceeding  half  the 
length  of  the  tibia,  and  exceeding  the  length  of  the  remainder  of  the  foot, 
minus  the  longest  toe.  The  skin  of  the  giilar  and  sternal  region  Is  smootli ; 
of  the  abdomen,  areolate.  That  of  the  dorsal  region  is  tubercular,  smooth 
warts  of  large  and  small  size  being  irregularly  crowded  over  its  entire  sur- 
face, and  not  at  all  resembling  the  aroolate  surface  of  the  lielly. 

Color  above  leaden,  with  three  longitudinal  rows  of  darker,  light  edged 
spots,  extending,  one  on  each  side,  and  one  on  the  median  line.  They  are 
each  composed  of  a  series  of  spots  joined  end  to  end.     Femur  and  tibia 
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crosa-barred.  Upper  lip  dark  plumbeous,  with  a  serieB  of  five  wbitu  apote  ; 
a  similar  spot  below  the  tympanum.    Inferior  aurfoces  yellowish. 

Length  of  bead  and  bodj 019 

'■      '■  head 00« 

'*      "  hindlimb. .026 

'*  femur 007 

"  libia 008 

"      '■  larsuB OWi 

Width  of  head  at  tympana, 0035 

From  Volusia,  Florida  ;  Mrs.  A.  D.  Lungron. 

This  Ohorophilu»  is  similar  in  projnrtiong  to  the  C.  trUtrititM,  but  is 
well  distinguished  hy  the  chamctera  of  the  sliin,  and  Ihc  coloralion.  The 
tubercular  upi>er  surfoce  is  quite  peculiar,  and  the  smooth  gular  region  is 
equally  wanting  to  the  Northern  fh>g.  The  dorsal  skin  is  somewhat  like 
that  of  Arrit  gryllit». 

LlTHODTTES  LANCIPORM19  Copc. 

Vomerine  teeth  in  two  fasciculi  which  are  truncate  posteriorly,  and  are 
situated  behind  the  posterior  line  of  the  posterior  nares.  The  supraorbital 
borders  northrown  into  ridges.  Tympanum  not  narrowed.  Heel  reach- 
ing to  extremity  of  muzzle,  wlien  the  piistetior  leg  is  extended.  The  head 
is  nearly  twice  as  long  as  tlie  pelvis. 

Tlie  head  and  muzzle  are  flat,  tlie  latter  narrowed  and  convex  at  tlie  ex- 
tremity. The  canthua  roatralis  is  well  defined,  and  the  ooslril  is  nearly 
terminal.  The  bonea  are  nearly  plane  and  vertical,  and  their  length  to  the 
end  of  the  muzzle  ia  twice  the  diameter  of  the  eye.  The  latter  is  one-third 
greater  than  that  of  the  tympanum.  The  choanie  exceed  the  ostia  in  size. 
There  are  no  dermal  folda  on  the  back  or  inferior  surface.  The  metatara! 
are  all  somewhat  aeimrated,  and  connected  hy  a  thin  membrane,  but  this 
is  merely  due  to  the  nttcnnalion  of  the  usual  solar  integument.  The  hind 
legs  are  very  long  ;  tlie  pallettes  small  on  the  hands,  and  of  median  size  on 
the  feet. 

The  color  above  is  dark  ashen  penetrated  with  pink  :  there  is  a  nar- 
row median  dorsal  white  line.  A.  bn)ad  black  band  extends  (Vom  the  end 
of  the  muzzle  across  the  tympanum,  wiicre  it  contracts  to  a  narrow  black 
line  which  extends  f^m  the  auperior  border  of  the  tympanum  to  near  the 
middle  of  the  side.  The  concealed  surfaces  of  the  limbs  are  uniformly 
duakj  ;  the  femur  and  tibia  are  pink  with  dusky  cross-bands.  Tliere  is  a 
dark  inl«rorbital  cross-band  in  front  of  which  (he  muzzle  is  very  pale. 
Upper  lip  without  dark  spois :  below  immaculate. 

Total  lengtli  M.  .036:  ofhoad,  .011, or  9.4of  the  total.  Hindlimb,  .O-SO. 

From  the  "West  Coast  of  Central  America,"  without  more  speciflc  lo- 
cality. 

This  species  is  easily  distinguished  by  the  great  relative  length  of  the 
head,  eepecially  as  compared  witli  that  of  the  pelvis. 
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LlTHODYTKS  PELVICULUe  CopC- 

L«t«rtil  borders  o[  the  rroDto-|»rielal  bonea  elevated  into  loDgltudlDal 
crests,  which  on  the  vertex  nrc  abruptly  incurved  without  meeting.  Tjm- 
pftatc  disc  a  broad  verUcal  oval,  as  large  aa  eye  ;  vomeriue  teeth  in  short, 
approximated,  transverse,  fasciculi,  behind  the  line  of  the  posterior  border 
of  narcs.  Head  short,  very  wide,  muzzle  not  projecting.  Heel  of  extended 
hind  fool  reaching  to  middle  of  orbit.  Gray  varied  with  blackish  above 
and  betow. 

This  species  resembles  nearly  the  L.  megacephalut  Cope,  Journ.  Acad. 
Pbila.,  1875,  p.  100,  but  differs  in  a  number  of  points.  The  first  ia  the 
mnch  greater  size  of  tympanic  disc,  whose  diameter  ia  only  about  half 
that  of  the  orbit  in  the  latter ;  in  the  posterior  incurvalure  of  Ihe  super- 
ciliary crests  (they  are  straight  in  L.  imgaetphalut)  ;  in  the  much  smaller 
size,  the  linesr  dimensions  being  less  ihan  half  those  of  the  £.  mfga- 

There  arc  two  suprascapular  longitudinal  dermal  folds  which  converge 
towards  the  middle  line  without  mectlug.  Pallettes  and  tubercles  small. 
Canthus  roetrslis  straight,  intt-rcanthal  region  plane  ;  muzzle  a  little  re- 
treating, nostrils  terminal  General  color  ashen  gray  ;  a  large  blacli  spot 
below  eye,  and  another  above,  and  on  tymintnum  ;  muzzle,  interorbital, 
«nd  interscapular  regions  duslcy.  Soles  and  posterior  faces  of  femora  blacli. 
Concealed  faces  of  hind  feet  and  limbs  and  at)doinen,  yellow  coarsely 
reticulated  with  blackish  ;  throat  Ihickly  dusted  with  the  same.  A  dark 
band  with  a  pale  superior  tiorder  above  each  ilium. 

The  L.  petnifalan  is  said  to  have  been  found  on  the  west  coast  of  Cen. 
tral  America,  without  more  special  designation  of  locality. 
Phyllobatbs  cystiqkatboidbs  Cope. 

This  r&ther  small  species  has  the  form  of  the  species  of  Litht'dgtei,  aa  L. 
rkodopia  or  some  of  the  Cy»Uynathi.  The  muzzle  is  rather  elongate  and 
the  fiMnt  rather  conves.  The  limbs  are  rather  long,  and  the  tubercles  on 
the  inferior  side  of  the  digits  are  prominent.  The  terminal  dilations  of 
the  toes  are  of  moderate  size,  and  equal  on  the  two  limbs. 

The  apex  of  the  muzzle  is  narrowed,  but  rounded,  and  does  not  project 
much  beyond  the  lip.  Its  distance  from  the  nostril  is  one. third  that  tic-  ■ 
tween  the  latter  and  the  orbit.  Tlie  tympanic  disc  is  very  distinct,  is  sub- 
ronod,  and  its  diameter  is  one. half  that  of  the  orbit.  The  tongue  b  pyri- 
fonn  and  much  narrowed  in  front.  Tlic  narcs  are  sublateral,  and  the  ottui 
phargngta  very  small.  The  end  of  the  tarsus  extends  beyond  the  muzzle, 
and  the  heel  marks  the  middle  of  the  eye.  Both  tarsal  tubercles  are  dis- 
tinct. There  are  strong  tubercles  along  the  inferior  face  of  each  metatar- 
sal.    The  skin  is  everywhere  entirely  smooth, 

MeaBuremimli,  M. 

Length  of  head  and  body 0335 

'■        "      "    including  tympana 0075 

Width    "      "at  tympana 0070 

FBOC.  AHBB.  FHILOS.  80C.  XVII.  100.  L 
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Length  of  fore  Urab 0140 

"    '•    foot 0050 

'■        "  hind  limb 0330 

"     "     foot 0155 

■■  rareus 0055 

'■  tibift 0100 

The  color  of  the  U|>per  surfaces  U  &  reddish  brown ;  below,  leatlier 
brown.  The  back  is  ihickly  spotted  willi  large  darker  or  blackish  spots, 
the  largest  of  which  reaches  to  between  the  eyes.  Tlie  sides  are  marbled 
with  lighter  and  (liirker,  but  the  femora  are  unicolor.  Limbs  obscurely 
cross-banded  ;  below  uniform,  upper  lip  wilb  a  few  pale  spots. 

Numerous  specimens  of  this  species  were  found  by  Francis  Sumicbrast 
at  Potrero  near  Cordova,  Vera  Cruz,  under  decayed  trunks  of  trees.  It  is 
of  more  lanciform  proportions  than  the  Central  American  species.  P.  kyla- 
/urmi*  and  P.  riiigtiu. 

Vomerine  teeth  in  transverse  series  behind  the  posterior  border  of  tbe 
inlernal  nares  ;  toes  without  dermal  border ;  no  abdomdinal  discotdal  fold  ; 
posterior  limbs  short ;  end  of  metatarsus  Just  reaching  muzzle,  muKZle  short: 
not  projecting  ;  teeth  much  behind  choanse ;  one  dermal  fold  ou  each 
side  ;  skin  rough  ;  below  wlitte. 

This  small  apeciea  belongs  to  Ihat  division  of  the  genus,  in  which  the 
toes  do  not  possess  dcrmnl  margin,  and  there  is  no  discoidal  fold  of  the  ab- 
dominal integuDieni.  Among  these  il  is  distinguished  by  the  shortness  of 
the  series  of  vomerine  teeth  and  the  |>aucity  of  dermsl  plicjr.  The  muzzle 
is  acuminate  and  rather  narrow,  but  not  projecting  as  in  C.  griiriUn;  the 
canthus  is  not  distinct.  The  tongue  is  oval  and  a  little  nolcliod  behind  i 
the  choaoie  are  small,  Tiie  diameler  of  tlie  tympanic  disc  is  one-half  that 
of  the  orbit.  The  heel  only  reaches  the  orbit.  The  toes  are  not  very  long  ; 
there  are  two  small  tarsal  luberclea,  and  a  narrow  tarsal  fold. 

Color  cbocoUie  brown,  the  limbs  darker  cross-barred.  A  brilliant  white 
band  extends  from  the  anterior  part  of  tlie  upper  lip,  and  describing  a  curve 
upwards,  bounds  the  orbit  below  and  descends  to  the  c-itUhiis  orin,  from 
which  point  it  continuea  in  u  straight  line  to  tbe  humerus,  and  ceases.  In- 
ferior Burfacos,  pure  white.  Length  of  head  and  body,  .020  ;  of  head,  .007  ; 
of  hind  limb,  ,0*^8;  of  hind  foot.  .013. 

The  precise  habilnt  of  tliia  species  is  n1  present  uncertain,  Il  is  probably 
a  |>art  of  SumichrHSl's  Mexican  collection. 

RiPBONOPS  p&oxiMus  Cope. 

Tentacular  fossa  close  to  eye  ;  annuli  complete  ;  muzzle  depressed,  elon- 
gate, narrow  ;  rings  j".  ;|  - 19  =  ISO  or  ;",  i]  -  37  =  120  ;  longer  than  8. 


This  Caecilian  resembles  so  much  ihe  8.  mtxitanu*  that  I  referred  spe- 
cinicns  of  it  to  that  siiecies  in  iny  Balraehia  and  RepllUa  of  Costa  Rica.    It 
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poeeesBes  tbe  same  prodnced,  flattened  muzzle,  with  disl'inct  eye,  aad  the 
roloraiion  is  eimilar.  but  tbe  posiiinu  of  the  tentacular  fossa  is  quite  differ- 
ent, and  the  general  form  is  more  elongate  aud  sleoder.     The  diameter  is 
about  the  same.     Length,   .425;  diameter,  .017. 
Coast  of  Eastern  Cosia  Kica  ;  W.  M,  Gabb. 

SiPHONOPs  BiMta  Cope. 

Tentacular  fossa  close  to  eye  ;  anouli  complete  :  muzzle  wide,  truncate, 
nostrils  terminal ;  annuli  33S  ;  anterior  8  undivided  :  22  pMterior  fully  -Ji- 
vided  by  intermediate  plicae. 

The  form  of  the  bead  of  this  species  is  different  from  that  of  any  other 
BipfMntops  of  Mexico  or  Central  America,  and  its  aonuli  are  more  numer- 
ous. They  continue  to  the  anus,  and  those  of  the  principal  series  arc  no- 
where divided  on  the  middle  line.  The  form  is  not  slender,  but  is  more  so 
than  in  tbe  S.  mezieanut,  resembling  in  this  res))cct  the  8.  proximu*. 
Lengib,  .308  ;  diameter  at  middle,  .011.  Color  dark  brown  ;  below  a  little 
paler. 

This  species  was  found  in  Costa,  Rica,  the  exact  locality  being  uncertain. 
From  Dr.  Ton  Franzius. 

SipnoKOPS  OI.IOOZONU9  Cope. 


Tentacular  fossa  close  to  eye  ;  many  annuli  incomplete  :  muzzle  narrow, 
projecting  :  eye  invisible  ;  nostrils  lateral ;  annuli  of  principal  series  IIB, 
of  which  14  anterior  and  43  posterior  arecomplete  :  of  second  series  (none 
in  anterior  72  annuli),  84  incomplete  and  13  complete. 

This  Bat  rachian  resemble.''  at  lirsr  siijrht  tbe  Cafilia  oelirortpkala,  as  it 
possesses  the  same  yellowish  head  and  brown  plumbeous  body.  It  is 
abundantly  distinct  from  the  other  speciesof  the  genua  in  various  respects, 
combining  the  interrupted  annuli  of  some  of  the  Brazilian  species,  with  a 
narrower,  projecting  muzzle,  and  invisible  eye.  The  annuli  continue  to 
the  vent,  and  those  of  the  secondary  series  connnence  much  posterior  to 
the  point  of  beginning  in  the  otberspectcs.  Length,  0.263  ;  diameter,  .005. 

The  precise  kabilat  of  this  species  is  uncertain. 

Caecilia  rKTmiKA  Coi>e. 

Genera]  form  robust.  Muzzle  flat,  rather  wide,  and  projecting  far  be- 
yond the  mouth.  Tentacular  fossa  near  the  edge  of  (he  1ip  a  little  behind 
and  below  the  line  of  the  nostril.  Eye  distinct.  Annuli  one  hundred  and 
forty -two,  of  which  only  the  last  sixteen  surround  the  body,  tbe  anterior 
one  hundred  and  twenty-six  being  intemipted  both  on  the  dorsal  and  ab- 
dominal  lines.  Between  the  last  seven  rings  are  additional  pUciE,  which 
cross  the  dorsal  line  and  extend  on  the  side,  but  are  not  continued  across 
the  abdominal  line.  Length,  .570  mm. :  diameter  (which  is  about  nniform), 
.030 :  length  to  rictus  oris.  -017.  The  general  color  in  alcohol  is  dark 
brown  ;  the  inferior  surface  is  a  little  paler. 

This  species  was  included  in  the  collection  made  by  Commander  Sclfrtdge 
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on  the  East  eide  of  the  IsthmuB  of  Darien.    The  specie*  obtained  are  the 
following : 

Diptat  eenehoa  L.  Ophibolut  mieropholi*  Cope. 

Oxgrrhopv*  elflia  L.  Nothopti*  rugotut  Cope. 

Leptophit  oecidentalU  Othr.  Ninia  atrnta  Hallow. 

Herpetodryai  earinatu»  L.  Diploglottiu  monolropii  Kuhl. 

RhadintBa  ignita  Cope.  .^noli'i  laticapi  Berth. 

Plioeereut  eurgzonui  Cope.  Vateilia  Uthmvea  Cope. 

HeLICOPS   TRIV1TTATU8  CopC. 

Scales  Id  seventeeo  loogitudinal  rows,  all  keeled  excepting  the  inferior 
two.  The  lieels  are  moderately  and  equally  developed  throughout  the  en- 
tire leogtb.  The  last  maxillary  tooth  is  not  much  longer  than  the  others, 
and  it  is  separated  l^m  the  penultimate  by  a  space  which  a  little  exceeds- 
those  between  the  anterior  teetb.  The  interuasal  plate  is  nearly  triangular, 
the  rostral  is  wider  than  liigh,  and  the  nasal  is  as  long  as  wide,  and  is  di- 
vided downwards  from  the  uplooking  nostril.  Loreal  twice  as  liigb  as 
long ;  oculars  1-3.  the  'anterior  narrow,  and  well  separated  from  the 
tVoutal.  Two  long  large  temporals  on  the  external  side  of  each  parietal, 
the  anterior  occupying  tiic  ajiace  behind  the  postoculars.  Superior  labials 
eight,  the  eye  resting  on  the  fourth  only  \  the  flflb  and  sixth  subequal,  the 
seventh  a  little  larger.     Gaslrostcges  121  -.  urostogcs  78  :  anal  divided. 

Color  above  dark  brown,  with  an  indiatincl  pale  vitta  on  the  fifth  row 
of  scales,  and  a  yellow  vitta  on  the  adjacent  halves  of  the  first  and  second 
rows.  Belly  yellow  with  three  longitudinal  dark  brown  bands  ;  the  me- 
dian only  preserved  on  the  tail. 

Total  length,  .540;  length  of  head  to  rictus,  .015;  of  tail,  .180. 

Habitat  unknown,  but  supposed  to  be  the  Argentine  Confederation. 

OxTBBHOFns  RDSTictrs  Cope. 

Head  but  little  distinct  from  the  body,  front  convex,  muzzle  slightly 
protuberant.  Grooved  tooth  not  much  longer  than  those  jireceding  it. 
Rostral  plate  as  high  as  wide,  convex  and  produced  backwards  above  ;  in- 
ternasals  and  prefroDlals  broader  than  long^  Frontal  with  longer  anterior 
than  Iftteml  borders,  suiierciliaries  narrow,  parletals  short.  Nasals  large, 
loreal  longer  than  high,  produced  backwards  to  the  orbit  below  the  very 
small  preocular,  whlcli  is  widely  separated  from  the  frontal.  Postoculars 
two,  in  contact  with  one  temporal.  Temporals  2-3.  Superior  labials 
seven,  eye  resting  on  third  and  fourth  ;  flflb  higher  tlian  long.  Eye  rather 
small.  Inferior  labials  nine,  the  fifth  the  longest,  and  in  contact  with  the 
postgeneial.  Ueneials  equal.  Scales  equal,  rather  wide,  with  double  fos- 
Bic.  and  Id  nineteen  rows.  Tail  short.  Oastrosteges  233  ;  uiosteges  54  ; 
anal  entire. 

Dark  yellowisli  brown  above,  the  scalea  indistinctly,  blackish  bordered  ; 
below  nniform  yellow  ;  upper  lip  yellow. 

This  Oxyrrhopu*  is  distinguished  by  a  robust  and  obtuse  form  in  a  higher 
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degree  than  iu  nearest  all;  tbe  0.  ^tunib«ug.  The  form  or  the  rostral  plate, 
peculiar  relations  of  the  loreal  and  preoculan,  with  the  single  temporal  in 
contact  with  the  postoculars,  short  tail,  and  color  serve  to  distinguish  it 
ftoni  that  species. 

From  the  same  locality  as  the  last.  With  them  were  collected  the  fol- 
lowing species. 

Hyla  nauUrii  Bibr.  Dryophylax  olftrm  Licht. 

Ap<tri>pM»  anomal-at  Qthr.  {L.  rrtti-    Ophwnu>rphu»  merremii  Neuw. 

I'at  Cope).  Thamnodynattts  ruitlererii  Mik, 

DryopliyUix  tchoUii  F!tz.  IlerpetodTyan  tannatat  L. 

Cnemidophorus  MicROLEPiDOPCa  Cope. 

A  3|)ecles  distiaguished  by  the  small  size  of  the  scales  on  the  brachium 
and  thigh. 

A  few  rows  of  large  scales  on  the  collar ;  the  edge  with  much  smaller 
scales  i  two  preoculars  and  a  frenmicular  ;  three  supraorbitals  ;  larger  gu- 
lar  scales  few  and  in  the  centre  of  the  throat ;  postbrachiats  numeroas, 
SQutll ;  brachials  in  3,  femorals  in  14  rows ;  olive,  with  eight  indistinct  pale 
bands,  black  between  the  two  inferior. 

There  are  several  flat  small  scuta  behind  the  parietals  and  interparietals. 

There  are  a  few  poiats  of  coloration  to  be  observed  in  describing  this 
liiard.  There  are  four  yellow  spots  al  the  corners  of  an  imaginary  square 
which  encloses  the  tympanic  disc.  There  is  anotlier  between  the  anlcro- 
superior  of  these  and  the  orbit,  and  another  below  the  posterior  part  of  the 
eye.    Tbe  inferior  yellow  line  is  continued  on  tl)c  lail. 

About  the  size  of  C.  MxUneiUuK ;  as  the  median  dontl  lines  are  faint 
in  tbe  single  specimen  is  not  probably  young. 

West  Tehuantepec,  Sumichrast. 

Chbmidophorus  unicolor  Cope. 

A  small  s|>ecies  distinguished  by  the  absence  of  coloration  marks. 

A  few  rows  of  large  scales  on  the  collar  ;  tbe  edge  with  much  sroaller 
scales  ;  two  preoculars  and  a  frenoocular ;  three  aupraorbitals  ;  larger  gu- 
lar  scales  few  and  in  the  centre  of  the  throat  ;  postbrachials  larger,  above 
point  joining  brachials  which  are  in  5  rows  ;  femorals  in  10 ;  olive  brown 
with  one  pale  lateral  line  ;  four  pale  spots  below  and  behind  eye. 

There  are  four  yellow  spots  round  tbe  tympanic  membrane,  one  lielow 
the  eye,  and  one  between  the  latter  and  the  nearest  one  of  tbe  former,  as 
in  C.  mieroltpidopat.  The  dorsal  scales  arc  minutely  roughened.  It  is  in 
general  characters  allied  to  the  C.  inornatu*  Baird  from  Northern  Mexico. 
The  latter  ditfers  in  the  presence  of  four  supraorbital  plates,  smaller  collar 
scales,  and  coarser  and  rougher  dorsal  scales. 

West  Tehuantepec,  Sumichrast. 

Cnkmidofhoeus  iumctabilis  Cope. 

This  species  attains  to  the  largest  size  known  in  tbe  genus,  without  losing 
its  striped  coloration,  as  do  the  other  large  forms. 
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Several  rows  of  large  scales  on  Ihe  collar,  the  border  row  not  larger  nor 
much  smaller  ;  two  preoculara  and  a  ftenoocular  ;  larger  gulars  median, 
three  supraorbitalB  ;  postbrachiaU  small ;  lirachials  In  3,  femorals  in  ten 
TOWS ;  adult  with  eight  longitudinal  bands  ;  femora  psle  spotted- 

Tlie  small  size  of  the  postbrachial  and  femoral  scales,  relate  this  species 
to  the  C,  giittatiis,  but  it  lucks  the  small  scales  or  the  border  of  the  fold  seen 
In  that  lizard.  The  interparietal  in  an  adult  is  oarrow.  The  temporal  re- 
gion is  covered  with  minul«  scales.  There  are  numerous  small  scuta  be- 
hind the  parietftls.  There  are  two  rows  of  antebrachial  scuta  well  deflued 
at  the  borders.  Two  rows  between  the  inferior  and  infralabiais.  The  in- 
ferior lateral  brown  band  extends  to  the  orbit.  Throat  pale  ;  breast  plum- 
beous. 

West  Tehuaatepec,  SumicUraei. 

Cnkmidofhorus  lineattissimus  Cope 

This  swift  lizard  is  of  medium  size  in  the  genus,  and  maintains  the  lined 
coloration  intact. 

Several  rows  of  large  scales  on  the  collar,  the  border  row  not  larger  nor 
much  smaller :  two  preociilars ;  no  frenoocuiar ;  three  supraorbitals ;  larger 
gulars  extending  across  throat  ;  superior  preocular  not  descending  to  la- 
bials ;  postbrnchials  large,  continuous  with  brachials  ;  femorals  in  eight 
lows;  black,  with  ten  or  eleven  pale  Imnds  ;  sides  and  femora  paleBpoil«d  ; 
throat  black. 

The  muzzle  is  rather  acute  but  not  elongate,  and  the  fyonto~nasals  have 
considerable  mutual  contact.  The  larger  and  smaller  gulars  are  abruptly 
distinguished  from  each  other,  and  the  former  are  smaller  than  the  scalea 
of  the  coiiiLr.  The  frenai  plates  form  a  circle  surrounding  a  large  median 
scute,  of  wiiicb  the  two  posterior  plates  are  the  largest. 

There  is  a  space  between  tiie  two  submedian  lines,  which  is  often  divided 
by  a  median  line.  Below  the  lowest  line  tiie  sides  are  black  witb  large 
light  spots,  open  below. 

Colima,  Xantus ;  Guadalasara,  JInjor. 

Cnemidophori's  LATiviTTie  Cope. 

Several  rows  of  large  scales  on  the  collar,  the  border  row  not  larger  nor 
moch  smaller  ;  two  preoculars.  the  superior  not  descending  ;  no  frenoor- 
bital ;  supraorbitals  3  ;  larger  gulars  extending  across  the  throat ;  post 
brachials  large,  continuous ;  femorals  8  rows ;  olive,  with  eight  wide 
bands,  ground  black  between  second  and  third 

The  nostril  is  in  front  of  tiie  nasofrenal  suture.  Parietals  and  interparie- 
tals of  normal  proportions,  surrounded  by  a  series  of  inuderaic  scales,  in 
asemicircle.  One  row  between  the  Inferior  labials  and  infmlabials.  Brach- 
ials large,  in  fire  continuous  rows,  distinct,  no  postbrachlals.  Two 
rows  of  antebrachials.  Scales  of  collar  equal  those  of  gular  region,  larger 
than  postguiars,  and  smaller  than  abdominals.     Femoral  pores  seventeen. 

Color  below  bluish ;  pectoral  region  blackish ;  there  arc  small  yellow 
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spots  on  the  external  abdoiniaal  scutA  and  od  the  femora.  A  luDgitudinal 
yellow  line  on  Ihe  posterior  face  of  the  femora. 

Total  length,  H.  0.35!l  :  length  to  tympanic  drum  posteriorly,  .030  ;  to 
vent,  .076  ;  length  of  hind  limh,  .051  ;  of  hind  foot,  .026. 

Tnchitan,  Teh  uan  tepee,  Sumichnut. 

This  handsome  species  is.  in  the  number  of  its  longitudinal  stripes,  simi- 
lar to  the  C.  orloliTUiit'ii  of  Baird.  That  lizard  differa  in  having  four  supra- 
orbital plates,  and  smaller  collar  scalc-s :  the  stripes  arc  also  mucli  nar- 

Chemidofhorcs  communis  Cope. 

This  species  is  near  to  the  C.  UJstineat'ia  In  its  characters,  but  constantly 
differs  in  the  presence  of  the  IVcaoorbital  plate.  It  is  also  much  larger, 
the  males  equaling  the  large  Amivas. 

A  few  rows  of  large  scales  on  tlie  collar,  of  whicli  the  luarginal  is  the 
largest  ^  two  preoculars  and  a  tVenoocular  ;  four  supraorbitals  ;  large  gu- 
Urs  extending  across  throat ;  postbrachials  and  brachials  large,  continuous  ; 
three  large  preanals  ;  femorals  in  U-H  rows  ;  olive,  with  six  light  bands  with 
light  spots  in  the  intervals,  the  former  breaking  into  spots  in  the  adult 

There  are  two  varieties  of  this  lixard.  In  the  first,  (here  are  rows  of 
light  spots  in  the  spaces  between  the  slripes  In  the  females  ;  while  in  the 
males  the  slripes  are  broken  up  into  round  spots  so  as  to  give  a  coloration 
like  that  of  the  C.  gutlaltu.  In  the  second  variety  there  are  no  spots  and 
the  bands  are  unbroken.     The  B|>ecimens  resemble  the  young  of  var.  1. 

Var,  I.  Colima.  XanlUB ;  Coban,  Guatemala,  Hague. 

Var.  II.  Gnadalaxara,  Major;  Cordova,  Sumichrast;  Guatemala, 
Hague  ;  San  Antonio,  Texas. 

CHitMtDOFUORtra  ANOUSTUBPB  Cope. 

This  species  Ih  in  general  characters  similar  to  the  last,  but  it  differs  in 
the  coloration,  and  in  the  very  narrow  form  of  tlie  parietal  and  interparie- 
tal plates. 

A  few  rows  of  large  scales  on  the  collar,  of  which  the  marginal  is  the 
largest ;  two  preoculars  and  a  IVenoocular  ;  four  supraorbitals  ;  similar  but 
interparietal  and  parietal  scuta  half  as  wide  ;  groundcolor  black  and  bands 
much  wider  and  not  broken  up  in  male. 

The  color  stripes  of  this  species  if  assumed  to  be  those  of  the  paler  color. 
are  much  wider  than  the  gronnd,  and  instead  of  becoming  broken  up  as  in 
C.  eomrrt'init,  send  off  lateral  processes,  which  give  the  dark  ground  color 
a  very  broken  character.  The  color  of  the  bands  is  an  olive  green.  The 
adult  male  is  of  about  the  size  of  those  of  C.  wmmunU  and  C.  gttltatiii. 

Yncatan.  Schott. 

Chemidophords  costatuh  Cope. 

In  general  cliaracters  this  lizard  resembles  the  last  two,  but  it  differs  in 
(he  shorter  heail,  and  strikingly  in  the  coloration. 
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A  few  mwB  of  large  scales  on  the  collar,  of  nhicli  the  marginal  is  the 
largcBt ;  two  preoculare  aod  a  fteooocular ;  Tour  Bupraorbitals  ;  Bimilar  to 
C.  communit,  but  head  shorter  and  scuta  wider ;  brown  with  black  croes- 
baDda  on  aides,  which  join  across  the  middle  line  on  the  lumbar  region  ; 
sacral  region  and  femora  white  spotted. 

The  short  head  of  this  species  is  accompanied  by  an  abbreviation  of  the 
sutures  of  mutual  contact  of  tlie  fronto  nasal  and  internaaal  pairs  of  scuta, 
which  is  not  seen  In  the  other  allied  species.  The  unique  specimen  is 
smaller  than  the  rcmales  of  the  two  npccies  last  described,  yet  it  presents 
no  trace  of  stripes.     From  its  coloration  I  should  suppose  it  to  be  an  adult 

The  locality  of  this  specimen  is  only  stated  lo  be  "Mexico." 

Oerrromotid^. 
The  Imporiant  variations  in  the  scutellation  of  the  head  of  the  species 
of  this  family  lead  to  the  Tiew  Ihat  several  genera  are  indicated.  The 
definitions  of  these  are  as  clear  as  those  of  many  genera  of  the  system,  and 
as  it  appears  U>  me,  mar  be  projitably  associated  with  names  aa  elsewhere. 
There  is  a  tendency  to  subdivision  of  the  head-shields  in  some  species,  it 
is  true,  but  a  little  [mtience  in  studying  the  homologies  of  the  portions 
separated  in  excess,  will  refer  them  to  Iheir  proper  positions  and  rednce 
them  to  the  lyiies  herein  mentioned.  Dr.  Gray,  in  1845,  attempted  to 
distinguish  four  genera  among  the  species  of  the  original  genus  Otrrhonc- 
(u«  of  Wiegmann,  but  the  cbaraclers  he  seized  upon  do  not,  with  one  ex- 
ception, possess  the  importance  he  attaclied  lo  them.  The  exception  is 
that  of  Barima,  wliich  has  maintained  its  distinctive  feature,  the  absence 
of  the  interfroutonasttl  scutum.  Two  species  recently  described  by 
Bocourt  exhibit,  according  to  that  herpetologist,  the  equally  important 
feature  of  the  absence  of  the  frontonasal  plates.  The  great  subdivision  of 
the  plates  of  the  internasal  region  distiuguishes  a  number  of  species,  one 
of  which  was  named  long  since  PlerogasUrut  by  Messrs.  Peale  and  Green. 

pTEROQABTEitus  Penle  and  Green. 

Three  pairs  of  internasal  scuta ;  inter  frontonasals  and  frontonasals 
present. 

Species:  P.  vmlralU  P.  &  G.;  P.  lemitUatui  Wiegm, ;  P.  ophianu 
Cope  ;  P.  infernalh  B.  &  G. ;  P.  lemninfatui  Boc. ;  P.  moiUitus  Cope, 
sp.  nov. 

Gbrbhonotus  Wiegmann. 

Two  pairs  of  lotcrnasals ;  interfrontonasals  and  tVontonasalg  present. 

Species:  G.  muUieariaatun  B\v.:  O.  grandit  B.  &G. ;  0,  Kineieavdut 
Skilt.;  0.  principit  B.  &  G.;  O.  kingii  Gray  ;  G.  grnmi-Mui  Cope  ;  O. 
nun'tuiCope;  Q.  taniatm  Wiegm.;  Q.  ifeppei  Wiegm.;  Q.  formamt'BA.; 
O.  taieoneeloiii  Boc. ;  O.  rhombiftr  Pet.;  0.  meitlicolut  Cope,  sp.  nov. 

Hesaspib  Cope,  gen.  nov. 

Two  pairs  of  internasals ;  interf^ontonasal  present ;  frontonasals  want- 
ing. 

Species:  Jf.  »«ore'«ii Boc. ;  Jf. /«Ibu»  Boc. 
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Babisbia  Qiaj. 

Two  pun  of  intemtaalB ;  interAtiiitonaaals  wanting ;  froDtoDSMle 
present. 

Species:  S.  antatigat  Cope;  B.  boeourtii  Pet.;  B.  Uehenigtra  Wiegm.; 
B.  imbrieata  Wiegm.;  B.  rudieoltit  Wiegm. 

An  extinct  genus  or  the  family  baa  been  fonnd  Id  the  Miocene  beds  of 
the  White  River  gronp  of  Colorado,  which  I  have  called  Peltotavru*,' 
The  scales  in  that  genns  were  conjoined  by  sntnral  borders  and  not  Imbri- 
cate, ai  in  tlie  recent  genera. 

PrKROOAaTKnoa  uoDEerus,  sp.  dot. 

Scales  {}  slightly  convex  almve,  but  not  keeled,  excepting  thoee  of  the 
tail,  which  are  strongly  sjid  obtusely  carinate  or  ribbed ;  an  azygos 
scnte  between  the  two  aDt«rior  pairs  of  latemasals.  Intcrnasals  of  first 
pair  reaching  drat  labials.  latemasals  of  third  pair  elongate,  In  contact 
with  fh>nlOQa9aIs  behind,  apparently  including  the  small  lateral  inter- 
froDlonasala.  Two  postnasals  ;  a  large  plate,  the  anterior  canthal,  de- 
scends to  the  labials,  from  the  inferior  part  of  which  a  loreal  may  be  sepa- 
rated. Preoculars  two  or  one.  Two  paiis  of  large  infralabials  in  contact, 
following  the  symphyeeal,  without  a  postmental ;  two  pairs  follow,  of 
which  the  anterior  are  separated  by  one  scute.  Lateral  fold  extending 
from  ear  to  vent ;  the  granular  area  extending  above  the  humerus.  Ap- 
preased  limbs  separated  by  six  cross-rows  of  abdominal  scales,  or  the 
length  of  the  forearm.  Rows  of  scales  from  nape  to  origin  of  tail,  forty- 
seven  ;  do.  ft'om  front  of  humerus  to  vent,  thirty -eight. 

The  tail  is  not  very  long  and  is  grooved  below  as  well  as  above.  Total 
length,  .150;  length  to  meatus  auditorius,  .012;  to  vent,  .072;  length  of 
hind  leg,  .019.  Color  above,  brown  ;  below,  olivaceous.  The  sides  are 
a  reddish-brown  or  maroon,  bordered  above  by  a  blackish  line  which 
separates  it  from  the  dorsal  color. 

This  species  differs  ftam  all  others  of  the  genus  in  the  extinction  of  the 
small  plate  which  truncates  the  lateral  angle  of  the  iDterfyontonaaai.  As 
a  consequence  of  this,  the  latter  has  a  diamond  shape,  as  it  does  not  reach 
the  frontal  plate  behind  nor  the  azygos  plate  in  tVont.  The  smooth  scales 
aleo  separate  it  from  all  others  of  the  genus. 

The  precise  locality  from  which  the  specimens  of  this  lizard  were  sent 
to  the  Smithsonian  Institution  is  uncertain,  but  is  probably  Guatemala. 

Oerrhonotub  uonticoldb,  sp.  nov. 

" Otrrhonotaa  fulv%i*  Boc,"  Cope,  Journ.  Ac.  Phila.,  1865,  p.  118,  n«c 
Boeourtii. 

Scales  keeled  on  the  middle  line  of  the  back,  to  the  number  of  three  or 
torn  rows  ;  other  dorsal  and  lateral  series  smooth ;  those  of  the  superior 
snr&ce  of  the  tail  keeled  strongly.  Lateral  fold  extending  from  ear  to 
▼ent ;  granular  scales  extending  above  the  humerus.    Scales  above  and 

•  Annual  Report  U.  S,  Oeol.  Burv.  Terrs,.  18T3,  p.  512, 

FBOC.  AMBR,  FHILOS.  BOO.  XVII.  100.  K 
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below  J  J ;  fortj-flve  transferee  rows  between  oape  and  origin  of  tail,  and 
thirty -six  rows  between  front  of  bumerua  and  vent 

The  interfVontonosal  is  transversely  diamond -shaped,  and  lias  no  exter- 
nal plates  at  its  lateral  margins.  Tlie  fhtntonasals  have  considerable 
mutual  contact.  There  are  two  postnasals ;  the  anterior  (and  only) 
cimtbal  descends  to  the  labials,  taking  the  place  of  the  loreal.  and  there  is 
one  large  preocular.  A  postmental  follows  the  aymphyseal,  and  then  one 
pair  of  in^labiala  in  contact.  Two  pHire  follow,  the  anterior  interrupted 
by  one.  tbe  second  by  two,  scales.  The  auricular  opening  is  nearly  as 
long  as  Ihe  fissure  of  the  eye.  The  appressed  limbs  arc  separated  by  the 
space  of  four  ventral  croas-rowa,  or  the  length  of  the  longest  digit  of  the 
roanus.    Tlie  tail  is  ofmoderuic  length. 

Color  of  upper  surface  and  sides,  brown,  the  latter  a  little  darker,  and 
bounded  above  by  a  narrow  black  line.  A  somewhat  irregular  row  of 
small  black  spots  down  tbe  median  dorsal  line.  Below  yellowish  olive, 
the  Bcales  of  the  abdomen  witii  black  borders,  those  of  the  gular  and 
thoracic  regions  with  black  centres. 

Total  length,  M,  .148 ;  length  to  auricular  meatus,  .012  ;  to  axilla,  .033  ; 
to  vent,  .OBI. 

From  tbe  summit  of  the  Pico  Blanco  ( elevation  11,500  feet)  in  the  East- 
ern Cordillera  of  Costa  Rica  ;  W.  M.  Gabb. 

This  species  I  provisionally  identified  with  tbe  Q.  fithut  of  Bocourt, 
which  has  been  found  in  Guatemala.  The  two apeciesare probably  nearly 
allied,  but  present  a  differeucc  in  the  cephalic  acutcllation,  which  is  of 
generic  value. 


Further  lUuslrafioxt  of  Central  Force. 
Bt  Flint  Earlg  Chasb,  LL.D., 
PnoFEseoR  OF  Fhilosoi-hi  in  Havbrford  College. 
(Bead  bifore  the  Ameriean  PhihiopMeal  Society,  July  20IA,  1877.) 
The  establishment  of  centres  ot  oscillation  and  harmonic  nodes,  in  an 
elastic  medium,  is  a  necessary  consequence  of  tlie  principle  that  "a  sys- 
tem of  bodies  in  motion  must  be  regarded  mechanically  as  a  system 
of  forces  or  powers  which  is  a  perfect   representation  of  all  the  single 
powere  of  which  the  system  is  compounded,  and  this,  too,   at  whatever 
time  or  times  the  component  powers  may  have  been  introduced  into  the 
system."" 

But  since  it  is  often  more  difficult  to  graap  truths  which  are  presented 

under  new  aspects,  than  those  which  are  clothed  in  familiar  garbs,  it  may 

be  well  to  glance  at  some  of  the  most  obvious  tendencies  to  nodal  action, 

which  result  firom  simple  gravitating  fall  towards  a  centre.     The  exami- 

•Felrce.  Proc.  A,  A.8.,  11.  HI. 
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nation  vill  be  the  moT«  interesting  and  suggestive,  because  like  ten- 
dencies must  exist  in  all  central  Torces  wliicta  vary  inveraetj  as  the  square  of 
the  dist&nce. 

BduIs  *  has  called  attention  to  the  fact,  that  the  difference  between  the 
velocity  of  infinite  radial  foil  (|/  3  ^)  and  circular-orbital  velocity  (^pr)) 
must  be  accounted  for  in  some  way,  and  he  thinks  that  it  may  be 
sufflcienl  to  explain  all  the  phenomena  of  planetary  rotation  and  revolution. 

Id  aebolar  condensation  ttom  r  to  — ,  the  increase  of  radial  velocity  is 

(y'n  —  1)  }/  2  gr;  the  circular-orbital  velocity  at  ■-  :=y'  ngr;  therefore  the 
increase  of  radial  velocity  would  be  sufficient  to  produce  orbital  velocity 
in  the  periphery  of  a  stationary  nebula,  when  |/n  ^  |/S  i^'n  —  1),  and 

2 
a  ^=  „ g     ;  =;  tl-656854-    If  r  be  made  to  represent,  Bucceasively,  all 

points  between  secular  aphelion  and  secular  perihelion,  in  the  hypotheti- 
cal nebulous  belts  which  were  condensed  into  Neptune,  Uranus,  Saturn 
and  Jupiter,  this  fall  of  condensation  from  Neptune  would  give  orbital 
velocitiesintlieaateroidal  belt :  from  Uranus,  in  theHarsbelt ;  from  Saturn, 
in  the  Venus  belt ;  and  from  Jupiter,  in  the  Mercury  belt.  Earth,  as  I 
have  already  shown,  is  at  the  centre  of  the  primitive  inter-aateroidal  belt, 
which  appears  to  have  been  then  broken  up  by  the  action  of  Uranus, 
Saturn  and  Jupiter. 

Neptune,  -t-    n    =    2.577       Astrsea,  =    SOT? 

Uranus,  8.  p., t  -=-    n    =    1.517       Mars,  =    1,534 

Saturn,  B.  p.,     -!-    n    =      .749       Venus,  a.,  ^      .748 

Jupiter,  s.  a.,     -=-    n    =      .473       Mercury,  s.  a.,    =      .477 

This  would  leave  the  orbital  velocities  of  the  four  outer  plaoets  to  be 

accounted  for  by  like  condenaalion  from  an  earlier  nebulous  condition,  of 

which  we  have  no  visible  evidence,  Imt  if  the  main  hypothesis  is  correct, 

we  may  reasonably  look  for  confirmation  of  a  different  kind,  within  the 

present  llmitB  of  the  solar  system.     If  we  consider  the  oi'a  nha  of  orbital 

and  radial  velocity  for  unit  of  mass,  the  c.  v.  added  by  radial  dill  from  r  to 

—  ii  (m  —  1)  gr,  while  the  v.  v.  added  by  equivalent  orbital  contraction 
is  only  i  (m  — l)ffr,  or  one-half  of  the  radial  addition.  A  simple  nebular 
condensation  IVom  r  to  -^  would,  therefore,  odd  gr  to  the  e.  n.,  which  is 
equivalent  to  the  v.  o.  of  circular-orbital  revolution  at-g-.  There  is,  there- 
fore, a  tendency  to  repeated  nebular  ruptures  at  ■„-,  -j,  -g-  ....  ^. 
Starting  from  the  present  outer  limit  of  our  system,  Neptune's  secular 
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aphelion  (S0.46655),  these  rupturing  Dodea  would  occur  at  lB.aS478 ; 
7.61739  ;  3.80670 ;  1.90435  ;  .85217 ;  ,47008  ;  .38804.  The  flrgt  belt  would 
Include  Neptune  and  Uranus ;  the  second,  Saturn  ;  the  third,  Jupiter  ;  the 
founh,  the  asteroids ;  the  filth.  Mars  and  Earth  ;  the  eixtb,  Venus  (grazing 
also  the  Earth  and  Mercury  belts) ;  the  scTenth,  Mercury. 

After  the  nebula  had  assumed  a  globular  form,  these  rupturing  nodes 
would  occasion  constant  tendencies  from  opposite  eKtrcmities  of  every 
diameter,   to  the  formation  of  confocal  elliptic  orbits,  with  major  axes  of 


8p 


j-andn 


r  axes  of  (/Br.      Those  ellipses  would  mutually  intersect  a 


-g,  thus  tending,  through  collision  of  particles,  to  form  a  belt  at  that  dis- 
tance tVom  the  centre.    The  v.  r.  communicated  by  simple  flitl  fWim  r  to 
-jT-  =  Jjp,  which  is  equivalent  to 


gained  by  contraction  from  r  lo  -„. 
The  internal  motions  and  collisionB 
of  the  particles  of  the  belt  would 
form  a  condensation  of  the  densest 
and  comparatively  inelastic  materi- 
als, until  tlic  whole  acquired  the 

mean  orbital  o.  o.,    —  y         ^ 


-^,  which  is  the  normal  orbital 


2r 
v.  D.  at  the  nodes  of  aggregating  collision,  -=-.  The  following  table  ex- 
hibits the  double  tendency,  to  nebular  rupture  and  to  nebular  aggregation, 
starting  from  the  point  which  would  account  for  the  orbital  velo<uty  of 
Neptune.  The  approximation  of  "B"  to  tlie  planetary  distance  which 
would  satisfy  Bode's  law,  and  the  indications  of  Neptunian  aggregation 
during  direct  &11  towards  the  centre,  lend  new  confirmation  to  the  views 
which  I  have  already  expressed,  in  regard  to  the  Talionale  of  Bode's  law, 
and  the  relative  masses  of  the  two  outer  planets. 


Sodes. 

Nodes. 

Planets. 

ax  Wo" 

flO.  98910 

40.62406 

"B' 

= 

88.8 

Wo 

80.46955 

20.31303 

5« 

= 

20.68 

1    <f  • 

16.28478 

10.16652 

k  a, 

= 

10.84 

i    <r» 

7.61789 

6.07826 

VP' 

= 

4.89 

secular  aphelion ;  psecalu 
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The  following  tables  exhibit  the  modifying  iofluences  of  other  rimpla 

}  rf'     1. 0158         ®     1.0000  i  t^     .7618  ?  a  .7744 

i  ©       .6687  2  p  .6733       i  X  S  <?     -6773  ?  p  .67S3 

}  9       .4823  9  a  .4768  }  ®p  .4661  {f  a  .4768 

i  9  a    .3178  i;  p  .2974  i® p. 8111  $  p  .2074 

In  the  inter-asteroidal  belt  and  ellipse,  bounded  hj  (^  a  and  {>  p.' 

Middle  of  belt,  1,0169  ®  1.0000 

Middle  of  ellipse,  .7194  9  .7383 

Jupiter  is  similarly  situated  In  lefeience  to  the  Neptune -Uronian,  and 

the  Uranus-Saturnian  ellipses : 

Middle  o{<$  a^  a  4.6953        Middle  of  ^      b      4.8234         ^  p  4.8663 

'■    f  P  ®      S.207B  "     S      b  P  5.2246         ;;      5.2038 

"    V  «  ®      5.6430  "     $  a  Ij       5.6701         3£  a  5.S198 

SMom  is  similarlj  situated  in  reference  to  the  Neptune -Satumian  and 

Son'tTranian  ellipses : 

Mid.  O  5  p      6.6440  I;  p  8.7345 

"05    9.5B18    Mid.  Ij  <•  'P  P  9-8276    ^   9.5889 

'■    G  S  "     10.3896  "    b  P'PplO.4819         Ij  a  10,8438 

There  are,  doubtless,   many  other  results  of  early  inter-orbital  action, 

especially  in  connection  with  collisions  in  confocal  ellipses,  which  would 

fhmlsh  interesting  subjects  of  inTestigatton.     For  example,  when  the 

Jupiter  belt  was  completely  serered  IX  b.  p.),  and  the  Earth  and  Yen  us 

belts  were  banning  to  form  (a  a.),  the  orbital  collisions  were  near  the 

limits  of  the  Mars  belt. 

Elliptic  collision         3/  8.  p.        ©  s.  a.        1.758       rf^  8.  a.        1.736 

3f  8,  p.        ?  s.  a.        1.387        J'  s.  p.        1.311 

If  we  take  the  radius  of  nebular  rupturing  fell  for  the  surface  of  Sun's 

homogeneous  luminlferous  atmosphere  (3  x  light- modulus),  and  reduce 

it  in  the  ratioof  mean  mdlally -varying  to  uniform-circular  velocity  —    , 

rapturing  nodes  (1)  and  falls  of  condensation  (1  -;-  11.656854}  give  the 
following  table : 


lltCond.  FbII, 

2d  CODd.  Fall. 

Bad.Vec 

4M-!- t 

3807.4 

240.84 

20.67 

So    30,68 

8  "       " 

1408.7 

130.42 

10.83 

Ij  a    10,34 

701.9 

60.31 

5.17 

It         5.20 

850.B 

30.10 

W       30.03 

175.5 

15.05 

1.29 

c?P      1.31 

87.7 

7,58 

.65 

?p        .67 

This  eeems  lo  point,  like  the  Neptune-Satumian  ellipse  in  a  previous 

•  irafnchroiioiu  uadulntloDB  are  Interrupted  b;  an  obitaole,  soaa  to  produce 

3 
accelerated  motion  towards  a  centre,  the  mean  radlni  or  variable  motion  Is  ~ 

the  radios  of  correspondlns  uniform  motion. 
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S  a  '  20.68 

20.67 

Ij  a     10.34 

10.33 
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Domparison,  and  like  the  present  comparatively  Debuloiia  condition  of  Bat- 
nm  itself,  to  Satnm  as  ao  important  centre  of  early  ring  aggregation,  as  if 
our  nebula  were,  at  Arat,  a  ring  vortex.  Tbe  ludlcatioD  ia  confirmed  by  tbe 
similar  densities  of  Baturn  and  Neptune  ;  the  similar  densiliea  of  Umnus, 
Jupil«r  and  Bud  :  tlie  fact  that  "these  four  planets  form  a  system  by  them- 
selves, which  is  practically  iudependeut  of  the  other  plauets  of  tbe  sys- 
tem;"*  the  present  approximate  accordance  between  the  transit  of  light 
through  the  Uranns-Telluric  m^or-axis  and  the  limit  of  planetary  velocity 
at  Sun's  aurbcc  ;  and  the  following  comparison  between  the  2d  aud  3d 
condensation  falls : 

ad  C.  rail.  Rad.  Vec. 

1.77  t?  a    1.74 

.80  ®  p      .93 

■21  6.20  5.17  .44  S  a      .48 

Ast.       3.59  2.59  .32  V  a         9 

If  the  Sd  foil  bad  been  counted  from  Saturn's  secular  perihelion  instead 
of  from  his  secular  aphelion,  the  dtetance  would  have  been  .75,  Venus's 
mean  aphelion  being  .75. 

The  peculiar  indication  of  the  Uranus- Telluric  ellipse,  the  central  pori- 
tion  of  Earth  in  tbe  belt  of  greatest  density,  and  the  absence  of  any  ex- 
plicit indication  of  our  planet  in  most  of  the  foregoing  comparisonB,  sug- 
gest the  possibility  that  its  place  may  have  been  Bxed  by  a  special  law. 
Its  secular  perihelion  (.03326)  Is  near  the  fifth  rupturing  node  of  Neptune's 
mean  dUlance  (30.03386  -;-  3>  =  .93856). 

Tbe  stellar-Solar  parabola  points  to  a  time  when  a  Centauri  may  have 
been  at  a  nebular  rupturing  point,  relatively  to  the  3ud.    The  lowest  and 

2 
highest  estimates  for    —    a  Centauri,   are,   respectively,  28905200  and 

80895100  solar  radii.  The  sevenUi  fall  of  condensation  (1  -^  11.956854)', 
would  give  .9883  and  1.0564,  showing  a  closeness  of  approximation  to  the 
present  solar  radius  which  can  hardly  be  thought  accidental.    As  there 

2 
are  two  falls  of  condensation  between  —  Earth  and  Sun,  there  are  five 

falls  between  a  Centauri  and  Garth  ;  the  extreme  range  of  estimates  for  a 
Centauri  -;-  11.658854'  being  between  .9818  and  1.0494  times  Earth's  mean 
radius  vector.  Both  of  these  points  are  within  the  Earth  belt  (p  =  .9333, 
a  =  1.0677). 

Neptune's  secular  eccentricity  seems  to  have  been  determined  by  (be 
combined  influence  of  condensation -fall,  orbital  collision,  and  rupturing 
nodes.  For  Neptune's  secular  perihelion  -=-  11.656854  =  2.63913 ;  )  sec. 
aph.  -i- 2"  =  3.53918. 

The  gegeaaeMn,  and  other  indications  tliat  the  Zodiacal  light  may  be 
partly  owing  to  tlie  remains  of  an  early  terrestrial  ring,  may  naturally 
lead  UB  to  look  for  evidences  of  residuary  activity  In  some  of  tbe  outer 

•  SUKkwell ;  Bmah,  Cm.  2S2,  illl. 
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planete.  A.  radial  oedtlatloo  at  Uranna's  aecalar  aphelion  would  bo  ac- 
complished in  10.3396*  =  88.217y  ;  a  circular  revolution  at  Satum'B  secu- 
lar ^iti«IioD,  in  10.8433^  =  83.365y ;  a  circular  reTolution,  at  Jupit«r's 
mean  peribeliou,  in  4.0872^  =^  11. 1%^.  The  November  meteoric  cycle  is 
83.23s;  tl"8  Wolf  Sun-spot  cycle,  11.07jf. 

There  is  a  noteworthy  numerical  correspondence  between  the  seven 
rupturing  nodes  within  the  planetary  bell,  and  the  seven  tondensatlon- 

falU  from  a  Centauri  to  —  Sun.      The  fifth  node  and  the  flflh  fall  both 

come  within  the  Earth  belt. 

If  we  suppose  seven  successive  tranaformatloDfl  of  uniform  into  variable 
velocity,  before  the  determination  of  the  present  solar  mass  and  light- 
modulus  (H),  and  five  condensation  (alls  (n  ;=  1  -i-  11.656S54)  afler  each 
traneformatioi 

Id    H 


-!-    »'           3C.941 

tj?a 

30.470 

-i-    n'             9.«49 

k 

9.548 

-i-     n»              8.185 

HygoU 

a  121 

'  --     n«                .998 

® 

l.OOO 

t     M    -r-    n"  .082 

The  probability  of  undulating  gravitating  action  is  increased  by  the  in- 
vestigations of  BJerknes,  who  has  shown  (Comptes  Rendus,  Ixxxiv,  1377) 
that  two  spheres,  having  concordant  pulsations,  attract  eachother  inversely 
as  the  square  of  the  distance  ;  and  that  they  repel  eacb  other  according  to 
the  same  law  if  their  pulsations  are  opposed. 

The  nse  of  the  parabolaf  in  representing  expanding  action  is  recognized 
by  H.  Stc.Claire  Devllle.  who  states,  in  considering  cases  where  vapor- 
densities  vary  with  the  temperature,  that  "  the  movement  of  a  material 
point,  taken  in  the  expanding  material,  may  be  accurately  enough  repre- 
sented by  a  parabolic  function  of  the  second  degree  already  employed  by 
U.  Fizeau."  (Comptes  Rendus,  Isxxiv,  1357).  Deville  hopes  to  employ 
the  resulting  relations  usefully  in  expounding  some  principles  of  Thermo- 
chemistry. 

The  hypothesis  that  the  radial  ci'i  ci'ra  of  mesa  rectilineal  velocity  may 
be  taken  as  the  representation  of  increments  of  heat  under  constant  volume, 
while  the  radial  vit  viva  of  synchronous  constant  velocity,  will  represent 
simultaneous  increments  of  heat  under  constant  pressure,  ^  assumes  that  the 
gaseoDS  condition  is  perfect. 

II  the  Sun  were  nebalouely  diffused  to  2  i^,  the  equal  centrifugal  and 

'-*  M  —  dlatanoeora  Centanrl. 

f  ^n(e.  xvl,50T.  t  .4nt«,  Ilv.,  SSI. 
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ceolripetol  action  and  reaction  would  tend  to  produce  a  belt  of  "  constant 
Tolume,"  with  an  inner  limit  at  1.4283i|'  trota  the  equatorial  sarfkce,  or 
.STeS'f  (=  .2884  r)  fhtm  the  nacleal  centre.  The  consequent  tbermodf - 
namic  undulations,  the  eit  viva  of  central  fall,  the  vertical  coUieions  at 
j  r,  and  Ennis's  centripetal  momentum,  would  all  be  simultaneouslf 
operative,  and  the  present  evidence  at  their  past  activity  is  unmistakable. 
For  if  we  designate  tbe  primitive  radius  (2  ^^j)  by  a  ;  the  thermodynamic 

ratio  (.3884)  by  ~^  ;  the  tii  vma  ratio  by  i ;  the  colUsEon  ratio  by  |  ;  the 


Ennia,o 
peribelic 


ratio  (I  -r-  ll.BSeaM)  by  -^  ;  secular  perihelion,  mean 
1,  mean  apheliou  and  secular  aphelion  respectively,  by  aub- 
flnd  the  following  primary  accordanceE  : 
a    =  2  tj?4  60.989 

a  40.626 

a  30.470  Vs  30.470 


5.2! 


lit 


The  inner  limit  of  the  NeptuneUranlan  belt,  the  controlling  centre  of 
planel&iy  mass,  and,  as  we  shall  presently  see,  the  nebular  surfaces  which 
were  to  determine  subseqncnt  planetary  aggregations,  were  thus  marked 
out,  within  less  than  one  per  cent.,  "  In  the  beginning." 

Tbe  order  of  time  in  which  these  dissociating  influences  would  be  com- 
Second  and  third  dissociations  present  the 


I 


pleted,  would  be  --,  J,  |, 
following  agreements : 


i    4  " 

11,717 

J   1  • 

20.313 

s, 

1 

8,788 

h. 

ii  • 

5.069 

2i, 

^  i  « 

3.614 

Ast 

}:■  !■    i 

« 

1.743 

cf. 

"HI   * 

1.506 

c?. 

i-  i  i 

. 

l.OOS 

®i 

y  1-  i 

a 

.7B4 

9, 

i-i' 

.448 

tf. 

Becond  dissodations,  therefore,  approximately  fixed  cardinal  positions  of 
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$•    h'   V'  the  asteroidal  belt,  cf ,  and  g  ;  third  dissociations,  of  (},  ® 

Numerous  other  iDtereetiiig  relations,  or  a  similar  nature,  may  be  traced 
at  aucceMive  stages  of  nebular  condensation,  of  whicli  some  examples  are 
giren  in  the  following  table  : 

^      ip,  8.749  l!,  8.784 

'^       §,  5.B33  Ji,  6.619 


(?i  1-624 

9,  .738 


a- 

aif. 

5.205 

It, 

5.203 

ir 

8. 

1.646 

(f. 

1.644 

■;r 

H, 

.749 

?, 

.749 

i- 

Vt 

.478 

1. 

.477 

i 

ffi.    . 

.667 

?, 

.672 

(!)■ 

c?. 

.773 

?> 

.774 

«)' 

e. 

.476 

8  = 

.477 

<!)■ 

9, 

.299 

1, 

.297 

(1)' 

f. 

0.928 

h. 

9.978 

(D'l 

1.  It. 

9.558 

b. 

9.539 

(!)■ 

s, 

5.428 

JI. 

5.427 

<!)■ 

«6 

1.836 

<}, 

1.844 

(§)• 

<?. 

.888 

if. 

.387 

<!)' 

®. 

.299 

S. 

.297 

(!)' 

<t, 

1.726 

J. 

1.736 

(!)• 

5t* 

1.075 

e. 

1.068 

(§)• 

;i, 

.965 

®, 

.968 

<!)■ 

%. 

1.817 

tf, 

1.311 

«)• 

J/> 

.727 

?. 

.728 

»)■ 

a 

5.197 

% 

5.203 

<!)• 

It. 

J76 

s. 

.477 

«)' 

s. 

1.972 

e. 

1.068 

<!)■ 

s. 

.749 

?, 

.740 

«)■ 

h. 

.890 

if, 

.387 

PHOC.  AMEB.  PHILOfl.  BOC.  XTn.  100.  N 


b,  Google 


106 


«)• 

t. 

.773 

9. 

.774 

(!)• 

S, 

.477 

9> 

.477 

(§)'• 

S. 

.818 

if, 

.810 

» 

8. 

10.840 

h. 

10848 

i 

S. 

10.022 

<i, 

10.000 

i 

h. 

5.000 

Tit 

4.078 

i 

(f. 

.702 

?, 

.608 

i 

S. 

5.170 

5!. 

5.208 

i 

;i. 

1.301 

(f, 

1.811 

i 

A 

.381 

tf, 

.887 

i 

li. 

.678 

9, 

.672 

A 

5i. 

.811 

S, 

.819 

A 

*, 

.029 

ffi, 

.083 

A 

H, 

.208 

5i 

.397 

A 

«. 

.478 

5. 

.477 

The  list  might  be  indeSnttelj  extended  by  admitting  a  wider  range  of 
differences,  as  well  as  by  various  corabtDatlDns  of  the  Four  primitive  diBSO- 
ciating  factors.  After  rotation  was  sel  up,  the  centre  of  rotating  inertia, 
to  which  Alexander  firet  called  attention,"  asserted  its  influence,  as  may 
be  seen  by  the  following  comparisons  : 


V. 


9.184 


19.184 
5.510 
1.034 


■9, 
J. 


■  Smltluonian  CoiitrilmUoni,  2 


4.8e« 

1,40S 
1.811 
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d", 

.885 

2^, 

».5U 

bi 

1.655 

hi 

1.528 

k, 

1.398 

Zi 

.782 

h. 

.9S5 

S. 

1.833 

li. 

.319 

5. 

.716 

hi 

.886 

.453 


k. 

9.539 

(?. 

1.644 

&, 

1.524 

c?. 

1.403 

9s 
5. 


.774 
.966 


.307 
.774 
.455 


.897 


.297 


If  we  Uke  geometrical,  instead  of  arithmetical  means,  and  pUce  |a  at 
Neptuac's  tneao  aphelion  instead  of  hie  secular  aphelion,  the  influonce  of 
orbilal  colllBions  on  positions  of  intra- aateroidal  planets  becomes  Btill  more 
striking.     For  we  And,  as  theoretical  (T)  and  observed  (O)  values  : 

O.  T,  (T-O),  +  T. 


6.32 


ay 

C!)' 


i-.004 


4-.01G 
+.004 
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Comparing  the  poeitiona  of  inter-Uraaiaii  planeta  which  are  moet  cor- 
rectly represented  in  the  foregoing  table*,  and  taking  the  geometrioal 
meana  for  the  Qve  poeitions  of  each  planet,  we  find  : 

O.  T.  (T-O)  +  T. 

t;  ft.521  9.6ia 

%  5.167  6.1W 

C?  1.516  1.61T 

©  .998  l.OOl 


.721 
.860 


-.0009 
—.0002 
+.0014 
+.0021 
—.0013 
+.0001 
+.0002 


&> 

Itf.lM 

T 

W. 

hi 

10.84S 

i 

5 

a. 

5.427 

(!)• 

5 

t?. 

1.624 

1 

® 

©. 

.986 

1 

h 

?. 

.740 

<l>' 

S 

tis 

.477 

<»)• 

s 

Mean 

2.478 

A  similar  closenesa  of  accordance  ia  shown  by  comparing  the  poiitiouB 
of  the  intra-Nepturian  pkuiete  which  appear  to  be  most  typical : 

O.  T.  <T-0|  +  T. 


10.S40  —.0004 

S.429  +.0008 

1.034  +.0003 


8.478  —.0002 

The  variation  of  the  nucleal  radius  as  the  |  power  of  the  atmospheric 
radius,*  may  Airnish  an  explanation  of  resnite  which  seem  to  have  been  ob- 
tained nearly  simultaneously,  by  Silas  W,  Holman  (A.  A.  A.  S.  June  14. 
1878  ;  P.  Mag,  Feb.,  1877  ;  p.  81),  nod  E.  Warburg  (Fogg,  Ann.  clix,  416  ; 
communicated  9th  July,  1878),  Holman  concludes,  fVom  the  results  of  a 
number  of  caref\i]  experiments,  that  the  "  Tiscoaity  of  air  increases  propor- 
tionatly  to  the  0.77  power  nearly,  of  the  absolut*  temperature,  between  0° 
and  100^  C."  The  extreme  range  of  his  resulu  is  .788  to  .TAB.  Warburg, 
iVom  experiments  both  with  hydrogen  and  with  air,  deduces  the  exponenta 
between  20^  and  100^,  .76  for  air  (the  extremes  being  .74  and  .76),  and 
"about  I"  for  hydrogen  (the  extremea  being  .57  and. 65).  The  closeness, 
the  narrow  range,  and  the  mutual  confirmation  of  these  independent  re- 
Bulls,  as  well  as  the  new  analogy  between  molar  and  molecular  forces, 
which  seems  to  be  indicated  by  the  atmospheric  exponents,  are  all  Interest- 
ing. The  viscous  particles,  so  far  aa  they  are  affected  by  the  same  more- 
ments,  may  be  compared  to  the  rotating  particles  of  a  solid  nucleus ;  the 
thermal  undulations,  in  a  supposed  tethereal  medium,  present  altheanalogy 
to  the  motions  of  an  elastic  atmosphere.  The  well  known  anomalies  in 
the  elasticity  of  hydrogen  are  in  accordance  with  its  viscosity.    War- 
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bnrg'f  flztremes  (hydrogen  .ST,  air  .76)  aeem  to  point  towards  Hcoudftry 
aucleal  and  atmospheric  relaUona  l^etween  air  and  by drogen. 

In  mj  identiflcation  or  the  velocity  of  solar  dlBBOcialioo  with  the  velocity 
of  light,*  although  the  conception  of  saccesflive  wave  impulses  seems  most 
DKtaral,  it  is  by  no  means  essential.  If  the  pressure  of  the  ultimate  force  is 
conslAiit,  the  result  is  the  same.  The  ratio  of  the  velocity  of  dissocin- 
tton  to  the  velocity  of  perfect  fluidity,!  '^  approximately  illustrated  by 
Draper's  estimate  of  the  ratio  between  the  temperature  of  glow  (977°  F., 
orl4360  from  atisolute  0°)  and  the  temperature  of  Quidity  (83°  p.,  or 
491°  from  absolute  CP ;  1436  -=-  491  =  2.9|,  Here  complete  fluidity  U 
compared  with  incipient  glow.  The  ratio  ^  :  1  would  require  an  addi- 
tional allowance  of  107^,  or  about  7.6  per  cent.,  for  the  difference  between 
the  temperature  of  complete  and  incipient  glow.  If  the  comparison  were 
made  at  (f>  ¥..  we  should  have  1436  -^  459  =  8.18. 

The  tit  vica  of  terrestrial  dissociation  being  equivalent  to  }  the  c.  «. 
of  incipient  planetary  dissociatiou  at  the  Sun,^  the  temperature  ratio  of 
water  vaporization  to  dissociation  furnishes  another  illustratiou  af  a  simi. 
lar  character.  Deville  (C.  Rendus,  Isxniv,  1259|  quotes  the  estimates  made 
by  himaelf  and  Debray  (3500°),  and  by  Bunsen  (380(P),  of  the  temperature 
at  which  nearly  half  of  the  vapor  of  water  is  reduced  to  its  elements,  hydro, 
gen  and  oxygen.  The  ratio  2800O  ;  lOtP  is  a  very  probable  estimate  of  the 
ratio  between  solar  and  terrestrial  superficial  gravitation. 

Note.— August  83,  1877.  In  consequence  of  a  remark  near  the  opening 
of  the  foregoing  paper.  Dr.  Draper  recently  proposed  that  I  should  test 
some  of  my  views  by  an  examination  of  the  solar  spectrum.  I  accord- 
ingly undertook  a  preliminary  investigation,  which  has  already  yielded  the 
fallowing  results : 

la  the  harmonic  progression,    .^i   _1_  .  — i — .    etc.,  let  c  =  wave- 
„     n+a   n+2a 
length  of  FrauDhofer  line  A  =  761.30  millionths  of  a  millimetre  ;  n  = 
1.01S8 ;  a  =  .0918  ;  and  we  find  the  following  accordances: 


Quotlonts. 

Observed  valat 

761.30 

n  +  a 

687,75 

887.49  =  B 

»  +  3a 

589.89 

588.74  ^  D' 

«  +  6« 

486.14 

436,53  ^  P 

n  +  lOtt 

393.79 

898.59  =  H> 

The  "observed  values"  are  the  wave. lengths,  as  determined  by  Dr. 
Wolcott  Oibbe  (Amer.  Jour.  Sci.  [3]  xliii,  4).  The  lines  between  A  and 
B  have  not  been  studied  sufficiently  to  flx  their  wave-lengtiu  ;  it  seems 
likely  that  A  -^  n  may  be  a  bright  Viae,  and  thus  belong  to  the  field  of 
investigation  which  Professor  Draper  has  so  brilliantly  opened.  The 
greatest  difference  between  the  above  theoretical  and  observed  values,  is 

'  Ante,  ivl,  307,  ttal.  t  lb.  p.  S06.  t  lb.  p.  80T-S. 
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less  than  four  ten-milliontbe  of  a  milUmetre,  and,  therefore,  very  &r 
witbin  tbe  limit  of  probable  errors  of  observation. 

Mj  papers  on  planetary  bannonies  have  shown  that  alternate  planetAry 
positions  manifest  tbe  greatest  simplicitf  of  law,  intermediate  poeiiions 
being  modified  by  requirements  of  mutual  equilibrium,  which  help  to  give 
stability  to  tbe  system.  The  same  thing  seems  to  be  true  of  tbe  Fraua- 
bufer  lines.  The  "flgumte"  symmetry  of  the  above  divisor  differences 
(1  o,  8  a,  S 1,  10  a)  is  especially  noticeable,  and  suggestive  of  my  equation 
between  the  principal  planetary  masaea  : 

(Neptnne)  'x   (Uranus)  'x  (Jupiter)  'x  (Saturn)  —"=1. 

After  finding  this  relation  among  the  most  important  lines,  I  sought  for 
traces  of  tbe  "morning-star"  music  among  tbe  subordinate  lines,  with  the 
following  result:  I  have  introduced  Elrcbhoffa  scale -measure  mente,  in 
order  that  the  lines  may  be  identified  without  tbe  necessity  of  reference  to 
Dr.  Gibbs's  papers- 

Dlvlaors.  Quotients.  ObHerved  values.  Scale  measurem'ts. 

n  +  ia  68.1.07  684.05  783.8 

it  +  4n  550.73  550.70  1306.7 

n  +  5a  516.43  517.15  1665.6 

n  +  7a  459.33  458.66  3436.5 

»-i-8»  '                  435.13  435.67  3776.7 

«  +  0a  413.43  (413.76)  (T) 

There  is  no  single  line  corresponding  to  Ibe  harmonic  denominator 
n  -\-  9  a.  The  hiikcketed  number  Is  the  aritbmeCical  mean  between  Eircb- 
1)06*1106  3869.7  =  430.37,  and  H  =  397.16.  This  again,  may  either  Indi- 
cate a  bright  line,  or  it  may  await  future  discovery  for  a  true  inter- 
pretation. 

The  equality,  which  I  bad  previously  pointed  out,  between  the  average 
limiting  velocities  of  solar  centrifugal  and  tangential  dissociation,  and  the 
velocity  of  light,  Induced  me  to  apply  tbe  aame  harmonic  series  to  the  solar 
sysieui.  In  some  of  the  papers  on  cosmical  and  molecular  force,  which  I 
have  had  tbe  honor  of  communlcaliag  to  the  aociety  (Proc.  Soc.  Pbil. 
Amer.  vol.  xiil.),  I  bad  taken  steps  in  this  direction,  but  they  were  com- 
paratively feeble,  for  want  of  sufficient  definite  guidance.  They  bad,  how- 
ever, shown  very  clearly,  that,  in  ultimate  physical  generalizations,  tbe 
study  of  elastic  reaction  is  quite  as  needfiil  as  the^  study  of  centripetal 
action,  and  ciVb  vena.  One  of  the  moat  important  facts,  in  connection 
with  such  comparative  study,  ia  the  variation  of  elastic  density  in  geomet- 
rical ratio,  when  distance  varies  in  arithmetical  ratio.  In  making  an 
operative  application  of  tbe  spectral  harmonic  series,  the  several  terms 
should  therefore  be  taken  exponentially,  and  tbe  greatest  activity  should 
be  looked  for  at  inter-nodes,  and  presumably  nearly  midway  between  suc- 
ceaaive  nodes.    Tbe  Sun's  radius  was  naturally  suggested  as  a  fundamental 

The  process  of  calculation  is  nearly  as  simple  as  Columbus's  egg,  but,  on 
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account  of  its  novel  appllc&tion,  it  maj  be  well  to  give  it  in  Mi.  The 
commoD  aetroDomical  unit  is  Earth's  mean  radius  vectori  Its  value,  in  units 
of  mlar  radius,  is  314.86.  The  harmonic  expoaeuiial  numerator,  ie  Nep- 
tune's mean  radius  vector,  which  is  30.03386  astronomical  unite,  or 
30.03386  X  314.86  =  6458.06  solar  radii.  The  logarithm  of  6433.06  is 
3.809766;  ing.  log.  6438.06  =  log.  3.609766  =  .Q808B7.  By  the  same 
method  we  find  log.  log.  Uranus  =  .658310  ;  .580807  —  .656310  =  .033667 
=  log.  1.0536.  Uranua'a  mean  radius  vector  represenis,  therefore,  the 
1.0536th  rool  of  Neptune's  mean  radius  vector,  and  1.0386  is  the  denomina- 
tor of  the  Qrat  planetary  fractional  exponent.  The  flrst  mld-nodai  denom- 
inator, in  the  foregoing  spectral. line  scries,  between  A  -i-  1  and  A  -^ 
(n  -(-  a)  is  (1  -f  1.1068)  -i-  3  =  1.0534  ;  the  second  midaodal  denominator 
is  (n  +  <(  -)-  n  -I-  3  a)  ■ :-  2  ^  1. 1537 ;  and  so  on,  until  we  reach  the  sixth 
denominator,  when,  perhaps  on  account  of  great  nebular  condensation,  the 
harmonic  denominator-diSerences  become  }  of  .0918,  instead  of  .0918, 
bringing  a  second  exact  correspondence  between  the  spectral  and  planetary 
denominators  in  the  orbit  of  Venus.  The  following  table  contains  all  the 
figures  that  are  required  for  the  whole  calculation  : 


BB'n. 

rfcS'r. 

rite'' 

i*g. ,  1. 

I«g.r.II. 

Theoretm*! 

UtiHrrtd. 

0634 

.022593  .i 

556304 

3,61689 

1.28478 

19.363 

19.164 

1527 

.061710 

519161 

3.30576 

.97360 

0.410 

9.639 

S446 

.094994 

485903 

3.06128 

.72912 

.-5.839 

5,437 

3868 

.136066 

454831 

3.84991 

.51775 

3.394 

4281 

.154758 

436139 

3.66771 

.88565 

3.165 

5109 

.181815 

390082 

3.50656 

.17443 

1.404 

1.534 

6846 

.318412 

367485 

3.33070 

1.09854 

.997 

1.000 

7404 

.243880 

388008 

3.17775 

T.  84559 

.701 

.698 

8641 

.270469 

3104S6 

a.04375 

T.  71159 

.515 

.510 

9789 

.206434 

384478 

1.93519 

1.69303 

.393 

.387 

The  log.  logs,,  in  the  third  column,  are  obtained  bj  subtracting  tlie  logs, 
of  the  exponential  denominators  (column  2)  from  the  log.  log.  of  tbe  ex- 
ponential numerator  (.580897).  Column  4  contains  tbe  antilogs.  of  column 
3  ;  column  5  is  column  4  reduced  to  logs,  of  Eartli's  mean  radius -vector, 
by  Bubatracting  log.  214,86  =  2,832155  :  column  6  contains  the  aniilogs. 
of  column  3.  Coinmn  7  gives  the  mean  distances  of  Uranus,  Saturn. 
Mars,  Earth,  and  Mercury  ;  the  mean  aphelion  of  Jupiter  ;  the  mean  peri- 
helion of  Venus ;  and  the  arithmetical  mean  between  Mercury's  secular 
perihelion,  and  Venus's  mean  distance. 

We  are  now  prepared  to  find  the  significance  of  the  remaining  Fraun- 
hofer  lines,  which  is  shown  in  the  following  table  : 


Une. 

W»«L*ngpth, 

Denominator, 

PlaneUrj  D«n'r«.        Theoretlim)  lUn'rt. 

C 

656.67 

1.1590 

1.1676  =  8at.p.« 

E 

527.38 

1.4434 

Asteroidal. 

b 

517.70 

1,4704 

1.4746  =  n  +  6d 

O 

431.08 

1,7660 

1.7640  =  Ven.s.  p. 

H 

397.16 

1,9166 

1.0139  =  Her.  a. 

laptrVitUon;  t,  p.,teciilarperilifUoti:  « 
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The  following  table  gives  a  compgiralive  view  of  the  spectral  aod  plooe- 
Ury  Beriea : 


a   1.0000 


S  1.1986 

(  1,2904 

f  1.8822 

,  1.4740 


i  fa  +  r)  !■«»«        ij  « 
i(r  +  ^)  1-1537  ^ 

i  (J   +   s)  1.244.5  _, 

i  (^  +   C)  1-3363  ^ 

i  (f  +   1!)  1.4281  a 

i  (7  +  «}  1-51W         J  ^ 
*  ^■'"^  fl  Wfl  +  ()  +  i  a  1.6847 

I   1.6578  ^  . 

I  1.74B4  "  X  1.7494  .  ^ 

i.  1.8412  ^ 

p  1-9330  ^  J  (^  .(_  ,,)_^a  1.8641  .  ^ 

,  3.0248  ^  Mp  +  ")  l-^'^'*         ■>  a 

n  2.1166  ^  J  („  +  „)  +  J  CT  2.0936  ,  ^^ 

7t  S.2084  ^  2.2084 

In  tbc  nindamcntal  harmonic  deoominatorB,  It  will  be  aeen  that  a  =: 
0  n,  and  6  is  the  flgurate  exponent  of  Jupiter  in  the  equation  of  pknetaiy 
masses.  The  value  of  n  is  tlie  qnoLient  of  (Jupiter  X  perilielion  ndiua- 
vector)  by  (Sun  x  solar  radius).  The  significance  of  this  quotient  is  ob- 
vious. OD  account  of  the  preponderating  influence  of  the  two  controlling 
members  of  our  system.  It  becomes  still  more  interesting  upon  eiunin- 
ing  the  portion  of  the  spectrum  which  represents  Jupiter's  most  powerful 
reaction  against  solar  action. 

As  the  harmonic  liasis  is  Jupiter's  ^rtMnf  perihelion,  It  seems  Itkeljtbat 
there  may  be  some  changes  tn  the  relative  positions  of  the  spectral  lines, 
with  Jupiter's  changing  eccentricity.  As  this  change  is  less  than  jf^  of 
one  i>er  cent,  per  annum,  ils  influence  cannot  be  detected  by  direct  obser- 
vation. But  it  may  be  worth  while  to  institute  careM  comparisons  be- 
tween solar  spectra  taken  at  our  perihelion,  aphelion,  perijoveand  apojove, 
in  order  to  find  whether  the  lines  are  modified  In  any  way  by  Earth's  posi- 
tion relatively  to  Sun  and  Jupiter. 
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On  tome  TMtiHum  (tad  Vtinadium  MineraU. 
By  F.  A,  Genth. 
(Bead  befort  the  Amricin  Phileiophical  Soeietji,  Augi'tt  nth,   1877.) 
Since  the  pablicatioo  of  mj  papers  :  "  On  AmericaD  Tclluriuin  and  BU- 
mutb  Miaerals,"  read  berorc  tbe  American  Philosophical  Society,  August 
21,  1874,  and   "On  Some  American  Vanadium  Minerals,"  published  in 
the  American  Journal  of  Science  and  Arts,  July,  1876,  I  liave  made  sereral 
obeerrationa  which  I  believe  to  be  worthy  of  being  placed  u|>on  record. 

1.   N"aTITE  TElLCRItJIl. 

Ita  occorrence  at  the  Red  Cloud  Mine,  where  it  \g  a  comparatively  rare 
miDeral.  has  previously  been  mentioned.  Recent  developments  iu  Colo- 
rado have  furnished  a  number  of  new  localities,  in  some  of  which  it  is 
found  in  considerable  quantiiies  and  in  peculiar  varielies,  associated 
with  other  very  interesting  minerals. 

1.  In  Magnolia  District,  Boulder  County,  at  the  Keystone  Mine  and 
Hoonlain  Linn  Mine  (which  are  working  the  same  veini,  also  at  the 
Dun  Raven  Mine,  it  occurs  in  crystals  and  crystalline  masses.  Tiie  crys- 
tals are  usually  small  and  very  indistinct,  much  distorted,  cavernous,  and 
the  prismatic  planes  longitudinally,  deeply  striated ;  often  surrounding 
quartz  crystals  ;  occasionally,  besides  the  planes  of  the  hexagonal  prism, 
rhombohedral  and  basal  planes  can  be  observed ;  it  is  also  found  in  colum- 
nar masses  and,  disseminated  in  grains,  through  olber  mloerala. 

Sometimes  it  forms  sheets  and  Ihin  plates  between  the  ores,  which  con- 
sist of  quartz,  mixed  with  a  peculiar  greenish  vanadiferous  mineral  i?  ros- 
coelite},  coloradoite,  calaverite,  pyrite,  &c.  This  variety  has  often  the 
appearance  of  "slickensides."and  is  sometimes  in  raaaseaas  thin  as  paper, 
occasionally,  however  ^  of  an  inch  in  tbickoess ;  it  is  dark  grey,  on  a  fresh 
fracture  greyish  while  ;  it  is  lluely  granular  and  of  very  little  lustre.  The 
specific  gravity  of  the  pure  mineral  (making  allowance  for  the  admixed 
quartz>  was  found  to  be  6.275. 

The  analysis  gave,  after  deducting  SM%  of  quartz,  as  follows : 


Au 

= 

0.60 

Ag 

= 

0.07 

Te 

= 

96.01 

v,o, 

— 

0.49 

FeO 

= 

0.78 

Hg,  Al,0^  MgO  J 
K,0,  Ac.  J 

= 

1.15 
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a.  A  very  peculiar  variety  of  nalive  tellurium  occurs  at  the  Houotain 
LioD  Mine,  where  it  ie  aesociated  with  quartz  and  imbedded  Id  a  greeniab, 
clayey  mineral.  It  has  been  discovered  by  Mr.  Tlieodure  Berdell,  of 
Boulder,  Colorado,  who  very  kindly  furnisiied  me  with  thie  and  most  of 
the  other  specimena  from  this  mine. 

He  diatinguiahed  it  as  "lionite."  It  occurs  Id  flat,  plate-like  maaaea  of 
^  to  ^  of  an  inch  in  thicknese ;  it  has  a  dark  grey  color,  very  little  lustre, 
and  a  somewhat  columnar  structure  at  right  auglea  with  Ibe  plates ;  brittle. 
H^8;  Sp.Gr.=  4.005. 

Examined  with  a  strong  magnifying  glass  it  sliows  numerous  air-holes, 
but  otherwise  seems  to  be  quite  uniform.  It  looks  very  much  as  if  it  bad 
been  melted  and  not  unlike  a  "matte."  The  analyses  showed  an  admix- 
ture of  a  very  large  quantity  of  ailiclc  acid  and  silicates,  and  it  is  impossi- 
ble to  conceive,  how  such  heterogeneous  substances  could  have  formed 
such  a  uniform  material.  It  can,  of  course,  not  be  considered  aa  a  species, 
but  only  as  a  variety  of  native  tellurium.    The  analyses  gave : 


Ag 

— 

o.a5 

0.25 

Te 

= 

55.B6 

50.54 

8iO, 

— 

34.73   - 

35.81 

AlA  I 
FeAf 

— 

6.15 

6.14 

MgO 

^ 

0.17 

0.19 

CaO 

= 

o,4e 

0.86 

90.01  00.82 

3.  Very  minute,  but  brilliant,  cryatala  of  native  tellurium,  in  combina- 
tions of  an  hexagonal  prism  and  pyramid  have  been  found  iu  cavities  of 
quartz  at  the  Smuggler  Mine,  Bnllerat  Dialrict,  Botildcr  County,  Colorado. 
They  are  moetly  distorted  and  have  the  appearance  of  rhombic  prisma, 
f^m  the  enlargement  of  two  opposite  hexagonal  plaues  at  the  expense  of 
the  four  others.  The  hexagonal  planes  arc  deeply  striated,  and  the  pyram- 
idal ones  rarely  well  developed.  The  ore  fi-om  the  deepi-r  part  of  the 
vein  consists  largely  of  native  tellurium  In  a  granular  variety,  associated 
with  sylvanite.  coloradolte,  Ac.  The  analyses  of  it,  afler  deducting  in 
the  first  28.04^  of  quartz,  and  in  the  second  66.21  !i  of  quartz,  gave: 
I.  II. 

Au  =  3.40  2.18 


Ag 

i.eo 

1.15 

"g 

= 

1.07 

1.84 

Cu 

— 

0.51 

0.43 

Pb 

— 

0.74 

1.02 

Fe 

= 

o.ia 

0.18 

MgO 

— 

o.ia 

0.06 

Te 

= 

oa.ao 

(93.84]  by  diff. 

69.94 

100.00 
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4.  The  largest  quantities  of  native  tellurium  have  been  observed  at  the  \ 
John  Jay  Mine,  in  Central  District,  Boulder  Count;.  Colorado.     I  was 
iotormed  that  masses  of  33  pounds  in  weight  had  been  found  there.     I  am 
indebted  to  the  owner,  Hr.  A.  J.  Van  Deren.  for  very  flne  specimenB, 
which  were  taken  from  his  mine  at  a  depth  of  30  to  85  feet. 

The  tellurium  is  more  or  less  mixed  with  quartz,  it  is  granular  to  colum- 
nar in  structure  and  of  a  color  between  tin-white  and  lead'grey.  In  the 
cavities  and  on  the  surface  are  rarelj  found  t«lluroua  oxide  or  tellurite,  in 

A  very  pure  specimen,  after  the  deduction  of  14.06%  of  quartz,  con- 

Au  =  1.04 


100.311 
3.  Hesbite. 
My  Mend,  Hr.  August  Ralit,  wrote  me  tVom  Utah  on  the  20tii  February, 
187T,  that,  ID  testing  an  ore  f^om  the  Kearsage  Mine,  Dry  Cafiyon,  Utah, 
he  found  it  to  contain  large  quantities  of  tellurium,  and  afterwards,  in  nn- 
alysing  a  pure  piece  before  the  blow-pipe,  obtained  : 
Ag  =         58.780 

Au  =  0.103 

IL  is  evidently  hessite,  almost  tVee  from  gold,  similar  to  that  which  I 
described  trom  the  Red  Clood  Mine,  Colorado,  where  it  has  lieen  onee 
found  as  a  very  great  rarity. 

8.  COLORADOITE,   A  HEW  HiNEKAL. 

I  have  mentioned  the  occurrence  of  tellurlde  of  mercury,  which  I  have 
qtlled  "  coloradoite  "  already  at  themeetingof  the  American  Philosophical 
Society  of  October  20tli,  1876.  I  observed  it  amongst  ores  from  the  Key- 
stone Mine,  Magnolia  District,  received  for  examination  hy  the  late  Dr. 
W.  H.  Wenrich,  of  Denver.  It  also  occurs  at  the  Mountain  Lion  Mine; 
a  specimen  of  ore,  for  which  I  am  indebted  to  Commodore  Stephen  De- 
catur, Centennial  Commissioner  of  Colorado,  and  which  was  found  at 
the  depth  of  8  or  10  feet  at  the  Smuggler  Mine,  Ballerat  District,  proved 
also  to  be  this  interesting  spedes. 

Not  crystallized,  without  cleavage ;  massive,  somewhat  granular ;  that 
from  the  Smuggler  inclining  to  an  imperfectly  columnar  structure. 
Fracture  uneven  to  aubconchoidal.  Hardness  about  3  ;  Sp.  Gr.  ^  8.637 — 
(pure  mineral,  after  making  allowance  for  the  admixture  of  native  tel- 
Inriam  and  quartz).    Lustre  metallic  ;  color  iron-black,  inclining  to  grey. 
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nitb  a  very  faint  purplish  Ime  ;  frequently  urntebed  with  purplieh,  blue 
and  green  colore. 

B.  B.  in  a  tube  alightly  decrepitates,  nises  and  fields  au  abundant 
BUblimate  of  metallic  mercuiy,  also  drops  of  telluroue  oxide  and,  next  to 
tbeaasay,  metallic  I«llurium.  On  cbarcoal  It  gives  a  greeDieh  flame  and 
white  sublimate.  Soluble  in  nitric  acid.  Very  rare.  At  the  Keystone  and 
Mountain  Lion  Mines,  associated  uitb  native  tellurium  and  quartz :  at  the 
Smuggler  Mine  it  is  often  mixed  with  native  gold,  resulting  ft'om  ayl- 
vanlte,  more  or  less  completely  decomposed,  native  tellurium  and  telln- 
rite.    It  is  probable  tbat  the  admixture  of  sylvanite  produces  lis  colum- 


I  have  endeavored  by  mechanical  means  to  separate,  as  much  as  pos- 
sible, the  pure  coloradoite  Ctom  the  associated  minerals,  but  was  not 
successf\i1.  ' 

The  best  selected  fVagmenIs  from  the  Smuggler  were  first  digested  for 
some  time  with  ammouii;  hydrate  to  remove  the  tellurite;  the  reman- 
ing impurities  are  gold,  sylvanite  and  quartz. 

The  analyses  of  the  heaviest  poriious  from  llio  Keystone  Mine,  which 
have  been  obtained  by  levlgaiion.  show  a  higher  percentage  of  mercury, 
the  lighter  a  larger  admixture  of  tellurium.  The  results  leave  no  doubt 
that  the  pure  coloradoite  has  the  compositiou  ;  Hg  Te,  corresponding 
with  that  of  Cinnabar  and  Tlemannite,  and  containing : 
Hg  =         60.8B 

Te  =         38.03 

The  specimens'  from  tlie  Keystone  Mine,  after  deducting  quartz  and 
gold,  gave  the  following  results : 


Quartz  and  Gold  : 

Hg 

Te 

Al,0„Fe,0, 

v,o, 

MgO. 

CaO 

K,0,Na,0 


]  —  [25.18]  —  [8.46]  —  [20.72] 
—  51.48  —  40.80  —  4-J.03 
_    44.25    —  46.74    —    50.(B 


auuoQLBB  u 


VI. 

VII. 

QuarU 

= 

[8.90J 



[3.05 

Au 

= 

8,46 

„— 

7.67 

Ag 

= 

3.4S 



7.18 

Hg 

= 

56.80 

^_ 

48.74 

Cu 

= 

trace 



0.16 
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I.  Contaim^  03.38  $  coloradoite  aod  7.76%  i 

H.  "  85.74 9.49  " 

m.  "  84.48  "           "            "  11.30" 

JV.  "  81.67 14.87  " 

V.  "  74.93 20.86  " 

VI.  ■'  ei.51  '■ 

Vn.  •■  79.93  " 


When  I  first  receiveii  the  mineral  ftom  the  Smuggler,  ihe  preliminary 
examination  of  it  made  rae  tliiok  that  gold  and  ailver  might  he  esnen- 
tial  conatitueDts  of  the  same  ;  the  subsequent  analyses  showed  Ihem  to 
be  admixtures.  The  specimen  which  furnished  the  material  for  iuTesti- 
gatioo,  haviag  come  frcra  near  Ihe  surface,  contained  such  a  quantity 
of  tellurite,  that  I  was  anxious  to  analyze  ihe  ore  from  the  undccomposed 
part  of  the  vein,  and,  for  tliis  reason,  delayed  the  puhlicalion  of  my 
results  for  over  six  months.  After  a  great  deal  of  trouble,  I  secured  a 
spe<nmen,  but  unfortunately,  it  proved  to  be  almost  pure  native  tellurium 
(of  which  I  gave  Ihe  analyses  above),  1.  contsining  an  admixture  of  only 
1.75%,  and  11.  of  2.20%  of  coloradoite. 

4.  Calaverite. 

I  established  this  species  nine  years  ago,  on  very  minute  quantities 
found,  associated  with  petzite,  at  the  Btanislaus  Mine,  Calaveras  County, 
California  ;  then  I  observed  it  again  as  a  great  rarity  at  the  Hed  Cloud, 
and  published  an  analygls  mwie  witli  only  O.IQM  grammes.  From  Hr. 
Berdetl  I  received  a  short  time  ago  a  specimen,  which  furnished  me  with 
more  than  five  grammes  of  calaverite,  mixed  only  with  a  small  quantity 
of  quartz  and  coated  with  1  roscoelite.  A  reexamination  of  this  rare  spe- 
cies was  therefore  highly  desirable. 

In  very  minute,  imperfect  crystals,  resembling  rhombic  or  roonoclinic 
forms,  bat  too  indistinct  for  a  more  exact  determination  ;  cleavage  indis- 
tinct;  massive  granular;  fracture  uneven. 

H  =  3.5  1  8p.  Or.  (of  the  pure  mineral,  less  quartz),  :=  9.043.  Pale 
bronze  yellow ;  brittle.  In  thin  seams  and  disseminated  in  qtlartz  and 
gaugue-rock  at  the  Keystone  and  Mountain  Lion  Mines. 
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The  aaalfses  gave,  after  deducting  io  I.  4.96^  of  quartz,  and  In  II. 

4.1K);i^  of  quartz; 


Te 
VA 

FeO 

A1,0»  HgO,&c., 
Dot  det'd. 


88.91  —  36.01 
3.08  —  3.00 
—       67.98 


,55  


100.00  100.00 

Tbese  aoalyses  give  the  ratios  of  ( Au  Ag ) :  Te  =  1 :  2 ;  Au  ;  Ag  =  7  :  1 . 

The  composition  of  calaverlle,  correspondiog  with  the  above  analyses, 
h  therefore : 

a  Au  i  Ag)  Te,. 

In  "Nature,*'  of  March  8lb,  1877,  it  is  staled  thai  at  tbe  February 
meeting  of  the  Hungarian  Geological  Society,  Professor  Krenncr  an- 
nounced the  discovery  at  N»gy-Ag,  in  Transylvania,  of  a  pure  TMuride 
of  gold,  in  a  crystalline  slate,  which  he  calls  "■bunseniie"  (a  name  al- 
ready given  by  Prof.  J.  D.  Daua,  in  IBOd,  to  thu  niccolous  oxide  from 
JohaungeorgcQsladt,  described  by  Bergemannj,  As  I  have  no  access  to 
ihe  original  publication,  I  am  unable  to  decide  whether  it  is  different  from 
calaverite  ;  perliaps  it  is  a  variety  even  more  free  fW>ni  silver  than  those 
of  this  country. 

5.    TELLtniiTE. 

Already  in  1848,  Petz  observed  tcllurous  oiide,  associated  with  native 
tellurium  at  Facebay  and  Zalathna  in  Transylvania.  It  lias  never  been 
observed  from  any  other  locality,  until  I  have  lately  noticed  it  with  tellu- 
rium at  Ihe  Keystone  and  Smuggler  Mines,  but  eapi^cially  in  cavities  and 
Assures  of  the  native  tellurium  of  tbe  John  Jay  Mine,  where  it  is  found  in 
minute  wliiie,  yello wish. white  and  yellow  crystals,  mostly  prismatic,  otlen 
longitadinally  striated,  isolated  or  aggregated  into  bundles ;  a  few  of  th« 
white  crystals  are  acute  rhombic  pyramids.  Cleavage  eminent  in  one  di- 
reciio^j. 

Lustre  vitreous  inclining  to  resinous,  on  the  cleavage  plane  adamantine. 

Readily  soluble  in  ammonic  hydrate  ;  the  solution  contains  only  tellurite 
of  ammonium;  the  composition  of  tellurite  is  therefore,  as  Petz  bad  al- 
ready suggested,  tellurous  oxide  =^  TeO,. 

e.  Maoholitb,  &  NEW  Mineral. 
This  highly  intcresiing  mineral  is  Ihe  product  of  tlie  osydation  of  colo- 
radoite.    It  occurs  very  rarely  with  native  mercury  in  tbe  u|>per,  decom- 
posed part  of  the  Keystone  Mine,  associated  with  quartz,  limonite  and 
psilomelane. 
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In  f  xceedingly  fioe  needles,  whicli  under  the  mlcroecope  appear  Id  hun- 
dies  or  tuns,  Eomellmes  radiating  ;  some  of  llie  groups  aeem  to  have  crys- 
lallized  around  a  globule  of  mercury,  which  latter,  in  breaking  the  speci- 
men, has  Tallen  oui,  leaving  a  round  empty  space  in  the  centre  of  tlie 
crj-atat^.     Color  white  ;  lustre  silky. 

Readily  soluble  in  terg  dil'ilt  nitric  acid,  the  solution  yielding  a  precipi- 
tate or  Hg  Cl  by  hydrochloric  acid  ;  Ibe  mineral  is  also  aolublf  in  hydro- 
chloric acid,  the  solution  contains  Hg  CI,  and  Te  CI,,  which  proves  that 
its  compneiUon  is  "  mercuroua  tellurale  "  =  Ilg,  Te  O,,  — 

Hg,Te  0.  +  8H  Cl  =  3  Hg  Cl,  +  Te  Cl.  +  4H,0 

The  mineral  is  also  blackened  by  ammonic  hydrate. 

Name  after  "Magnolia"  District, 

7,    FlRROTElLCRITK,   A  NKW  MINERAL. 

A  cryatallinc  coating  uitou  quarts,  associated  with  native  tellurium.  Under 
the  microscope  it  appears  in  very  delicate  tufls,  sometimes  radiaiing  or, 
when  in  cavities,  as  very  minulo  prismatic  crystals  of  a  color  between 
straw  and  lemon-yellow  inclining  lo  greenish -yellow. 

Insoluble  in  ammonic  hydrate ;  some  of  the  mineral,  which  had  been 
treated  with  ammonic  hydrate  for  the  purT>ose  of  removing  the  tellurous 
oxide  present,  wasdissolved  in  hydrochloric  acid.  The  solution  conlnined 
tellnrous  oxide,  ferric  oxide,  and  a  trace  of  niccolous  oxide  ;  the  mineral 
is  therefore  probably  a  ferrous  lellurate  ^=  FeTeO,,  hence  the  name.  The 
quantity  at  hand  Is  loo  small  for  a  fuller  investigation. 

It  occurs  at  the  Keystone  Mine,  Minolta  District,  Colorado,  associated 
with  native  tellurium,  tellurite,  and  a  peculiar  iron  sulphide,  in  which  a 
pa,rt  of  the  sulphur  is  replaced  b}-  tellurium.  A  preliminary  examination  of 
it  gave  Fe  =  41.01,  Ni  —  0,73,  Te  =  4.00  and  8  =  41,73  =  87.53,  The 
materi&l  for  analysis  was  slightly  oxidized,  but  the  difference  of  13,46  ^ 
is  too  great  to  be  covered  by  this.  1  sball  repeal  the  analysis,  if  ever  I 
should  succeed  to  get  this  mineral  again, 

8.   ROBCOKLITE, 

It  will  be  remembered,  that  almost  simultaneously,  Prof  H.  E.  Roecoe 
and  I  investigated  the  mineral,  which  now  bears  his  name,  his  paper  hav- 
ing been  received  by  Royal  Society  on  May  lOlh,  1878,  (Proc.  Royal  Soc. 
XXV,  100.)  whilst  mine  was  written  and  sent  to  the  editors  of  the  Ameri- 
can Journal  of  Science  on  Hay  16ih,  1870. 

I  regret  to  say  that  in  some  of  the  essential  points  our  results  do  not 

From  the  nature  of  the  material  and  the  information  received  from  Dr. 
James  Blake  of  Ban  Francisco,  no  doubt  can  exist  that,  that,  whicli  be  had 
sent  to  me,  was  aa  good  and  pure  as  it  could  be  obtained.  In  my  examina- 
tion (Am.  Joum.  of  Sc.  [3]  XII,  33)  I  showed  that  even  the  apparently 
purest  scales,  selected  with  the  greatest  pains,  were  not  altogether  fhw 
ftom  admixtures.  With  the  greatest  difficulty  I  obtained  enough  of  almost 
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pnre  scales  (conlainiag  oaly  0.80  %  of  quartz,  gold,  Ac)  to  make  arte  ana- 
Ijeie,  whicb,  as  it  was  made  with  tbe  grcAt«at  care,  muat  be  a  very  t\oee 
approximation  of  tbe  truth.  The  material  of  the  other  aDalyaee  waa  &r 
more  coDtaminated,  and  tlie  results  were  given  merely  fur  comparison  and 
to  show  the  iafluence  of  the  admixtures  upou  the  analyses. 

From  Prof  Roscoe's  analyses  it.  does  not  appear  that  he  attempted  to 
separate  the  impurities  by  chemical  means,  and  thus  he  gives  the  compo- 
sition of  the  whole  mixture. 

Ho  assumes  the  vanadium  to  be  present  as  pentoside,  the  iron  as  ferric 
oxide,  the  manganese  as  manganic  oxide,  the  iwo  tatter  as  replacing  alu- 
mina ;  and  magnesia,  lime  and  soda  as  replacing  potassium  oxide. 

As  I  have  made  a  direct  determination  of  (tie  slate  of  oxydatiou  of  the 
vanadium,  I  can  say  portfire!}/  ihnt,  if  any.  only  the  smaller  portion  of  the 
vanadium  Is  pentoxide.  I  found  Uxe  compositiou  of  the  vanadium  oxide 
to  be  VjO,!  ^  3  V,0,.  V,Os ;  but  as  it  was  obtained  after  allowing  for  the 
oxydation  of  ferrous  into  ferric  oxide,  and  as  tbe  quantities  of  ferrous  ox- 
ide have  been  found  to  vary  from  l.tiT  to  S.30  %,  it  is  not  impossible  that 
an  InsutBcieni  quantity  of  oxygen  has  been  deducted,  and  that  ihe  whole 
of  the  vanadium  is  present  as  V,0,. 

Pure  roscoelile  contains  no  manganese  ;  in  Prof.  Roscoe's  analyses  0.35 
—  1.45  ^  of  manganic  oxide  have  been  found,  which  confirms  my  opinion 
that  his  material  was  not  pure  ;  but  what  is  most  astonishing  to  me  is  the 
very  low  per  centage  of  silica  which  he  finds. 

From  his  analyses  he  calculates  a  formula,  and  from  this  the  |>er  centage 
compoBitioD,  which,  however,  is  far  from  corresponding  with  his  analyses, 
as  for  inalBnce  : 

Silicafound  =41.35,    calculated  =  41,18 

Polaasium  oiide  found  =    6.56,  "  =14.24 

I  had  not  calculated  any  formula  from  my  analyses,  being  in  hope  that 
I  may  yet  be  able  to  procure  this  interesting  mineral  in  a  still  purer  state 
for  further  investigation.  For  comparison  I  will  Insert  my  analysis  (a) 
which  certainly  closely  reprcBcnts  the  true  composition  of  Roscoelito,  and 
will  add  the  formula  correspouding  with  the  same,  with  this  alteration 
however,  tliat  I  consider  all  the  vanadium  as  V,0].  It  contains,  after 
deducting  0.85  %  of  quartz,  gold,  &c.  : 


Found. 

Calculated. 

810, 

= 

47.69 

_ 

49.33 

A1,0, 

;= 

14.10 



14.09 

VA 

= 

30.56 

_ 

SiO.62 

FeO 

= 

1.07 

_ 

l.«4 

MgO 

= 

2.00 

_ 

1.88 

Li,0 

^ 

trace. 

— 



Nft,0 

= 

0.19 

— 



K,0 

= 

7.59 

— 

7.35 

IgniUon 

= 

4.90 

— 

4.94 
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The  anal^BiB  agrees  with  the  formula  : 
B,  B  R,  81„  0„    +    4  H,0 
R  =  K 
R  =  Mg  :  Pe  =  3  :  1 

S  =  Al   :  V  =  1   :  1 
or,  K,  (MgPe)  (Al  ¥),  Si„  0„    +    4  H,0 

as  wil)  be  seen  from  the  catculsled  per  ceotege. 

Orbbij  Mineral  from  Colorado,  t  Roscoelitb. 
A  mineral  which  [a  closely  allied  (o,  and  which  may  he  only  a  Tariety 
of  TOscoelite,  occurs  in  Magnolia  DiBtrict,  Boulder  County,  Colorado,  es- 
peclallj  at  the  Keystone  and  Mountain  Lion  Mines.  Il  has  not  yet  been 
fonnd  in  a  pure  state,  but  only  as  the  coloring  matter  of  quartz  whicli.  at 
some  parts  of  tliese  mines,  forma  the  gangue  rock  of  the  veins.  The 
purest,  which  I  have  aeeu,  was  in  the  form  of  a  thin,  earthy  coaling  of  a 
greyish-green  lo  olive-green  color  upon  calaverite.  * 

Mr,  Theodore  Berdell.   lo  whom  I  am  indebted  for  specimens  lias  re-  . 
peatedly  called  my  attention  to  this  green  quartz,  and  mentioned  thnt  it  ie 
always  very  rich  in  precious  metals. 

For  the  examination  of  the  green  mineral,  which  colore  the  quartz,  about 
150  grammes  of  the  latter  were  powdered  and  separated  fh)m  the  met&llic 
particles  by  levigation,  as  near  as  possible. 

The  metallic  particles  were  found  lo  be  a  mixture  of  native  tellurium 
and  calaverite,  containing  : 

Native  tellurium  =       55.4  % 

Calaverite  ~        38.5    " 

The  green  quartz,  which  was  left,  was  found  on  an  average  of  (our  ex- 
periments to  contain  : 

Quartz  =.        79.38  % 

Tellurium  =  1.05  " 

Oold  =  0.08  '■ 

80.4fl  % 

Tbii  leaves  for  the  "gretn  miner'il"  about  19.9  SS  which  was  adopted  as 
the  bMiB  for  calculation  of  the  results  of  the  analyses. 

In  two  experiments,  made  for  the  purpose  of  ascertaining  the  state  of 
oxydatlon  of  the  vanadium,  It  was  found  that  alter  making  due  allowance 
for  the  oxydation  of  ferrous  into  ferric  oxide  by  potassium  permanganate, 
the  oxygen  In  the  vanadium  pentoxide  to  that  of  the  vanadium  oxide  in 
Uie  mineral  was  :  S  :  3  and  5  ;  2.88,  which  leaves  nodoubt  that  the  vana- 
dlnm  was  present  as  y,0,. 

The  water,  which  was  present  in  small  quantity,  could  not  be  deter- 
mined with  accuracy,  because,  on  ignition,  a  portion  of  the  tellurium  went 
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off  as  bydrogea  telturlde.     In  one  experimeDt  with  the  mixtare  of  quartz 
and  green  mineral  1.34%  was  fouud.  in  a  second  O.TS — both  are  too  high. 

Tbe  followiog  are  the  results  of  Ihe  aDalysca  of  the  green  mincra),  aner 
deductiog  quartz,  Ac. : 

I.  11.  III.  IV.  V.         Avge. 

SiO,     =    57.15    —    55.77    —     —    57.81  —     —    66.74 

A1,0,    =    lfl.94    —     —     —    19.46  —    19.48    —    18.62 

V,0,     =      8.44    —      —      7.37    —      7.79  —      7.51     —       7.78 

MnO    =     tmce    —     —     —     —     —     trace 

PeO      =      3.51     —      —      4.B2    —      —      3.51     —      3.84 

MgO    7=      2.87    —      —      2.49    —      2.52  —      —      2.68 

Li,0     —     trace    —      —      — -    —      —      —     trace 

Na,0   =      0.94    —     —     —     —     —      0.94 

K,0    =    8-11   —    —  —    —   — —  —    an 

H,0      =  notdet.  —      —      —      —      —not  del 

100.96  99.06 

The  formula  which  corresponds  ncarcsi  to  tlic  average  analysis  is  : 
it,  R,  R^  8i„  O^  +  xll,0 


;  Mg  :  Fe    : 


W  = 


or,  (NaK),  (Mg  Fe),  (At  V),  Sl^  O,,  +  xII.jO 

Doubling,  for  llie  sake  of  comparison,  the  formula  of  roecoclile  we  hare: 

K,  {Mg  Fe),  (vU  V),  Si;,  0„  +  8  H,0  ; 
this  seems  to  prove  that  tbe  green  mineral  arcnmimnying  tbe  tellurium  ores 
of  tlie  Keystone  and  Mountain  Lion  Mines  is,  although  it  may  be  a  new 
species,  is  more  probably  a  tai-itly  nf  rottoelUe,  in  which  a  great  portion 
of  the  ranadi'iia  i»  replared  by  atuminiam. 

The  Siberian  volborlhitc  has  never  been  analyzed. 

Having  observed  in  an  experiment  wliicb  I  made  with  a  few  frag- 
ment from  Woskresaenskoi,  In  the  Government  Perm,  in  Ural,  received 
from  my  fHend.  Prof.  Geo.  J.  Brush,  tbe  presence  of  barium,  I  communi- 
cated this  result  to  him.  when  be  immediately,  wilb  his  usual  great  lib- 
erality and  kindness,  placed  at  my  ilia]H)9al  for  a  fuller  investigation,  all 
he  had.  I  give  the  results.  Imperrect  as  they  may  be,  because  they  may 
induce  others.  ,who  have  better  nialerial  fur  investigation,  to  rt^pcat  the 
analyses. 

The  mineral  occurred  as  a  crysLalliue  coating  on  the  grains  and  pebbles 
of  quartz,  and  in  the  cavities  of  an  argillaceous  conglomerate  ;  it  appeared 
to  be  very  pure,  of  a  siskingreen  to  a  greenish  yellow  color,  and  of  a 
pearly  lustre. 
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As  it  WBB  an  impossibility  to  pick  out  the  votborttiite,  tlie  nliole  mass 
was  crashed,  mereij  to  gepanttG  tbe  greioB  or  tbe  conglomerate.  Tliese 
being  very  little  acted  \i\wtt.  the  mixture  was  treated  with  very  dibite 
nitric  acid,  nhicb  dissolved  Ihc  vanadate,  and  left  the  bulk  of  the  con- 
glometHte  almost  untouched  ;  the  latter  was  thrown  on  a  tared  filter. 
washed,  dried  and  weighed.  Tlie  amount  of  water  in  it  was  atterwards 
determined  by  ignition.  Id  a  separute  portion  of  the  mixture  the  total 
amoQot  of  water  was  also  determined. 

DifiereDt  quantities  gave  81. 49  and  88.43%  of  insoluble  residue,  with  3.18 
and  3.15  water.  The  total  water  was  found  in  one  sample  <o  be  6.80%, 
and  the  ignited  insoluble  residue  83.74%,  which  would  give  for  the  nnl 
ignited  residue  85.55;(,  and  14,45  soluble  substances  with  4.49  water  or, 
31,09^,  which  is  a  close  approKi ma tion  to  the  real  quantity  in  the  soluble 
portion. 

The  results  of  the  analyses  of  the  soluble  portion,  to  which  I  add  the 
calculated  percentage  of  volborthite  corresponding  to  tlie  formula  given 
below,  are  as  follows  : 

I.  11,  Calculated. 


—  :18.01  —  88.41 
_  4.49  —  6.77 

—  4.80  —  6.17 

—  13,59  —  19.63 

—  [31,60]  —  29,02 

100.00  100.00  100.00 

Considering  silica,  alumina,  ferric  oside,  magnesia  and  a  portion  of  the 
water  as  impurities,  and  assuming  the  Woskressenskoi  volborthite  to  be  a 
combination  of  vanadates  of  barium,  calcium  and  copper,  with  hydrate  of 
copper  and  water  of  crystallization,  we  arrive  at  the  following  formula, 
closely  agreeing  with  the  analyses  '. 

Volborthite  =  (*  Ba  J  Ca  i  Cu),  V,  O,  +  3  Cu  H,  O,  +  13  H,  O. 
It  will  be  seen  that  volborthite  is  closely  allied  to  psittacinite  (Am. 
■Tourn.  9c.  [3]  XII.,  36|,  the  formula  of  which  I  give  for  comparison  : 
Psittacinite  =  3  (j  Pb  |  Cu),  Vj  O,  +  3  Cu  H,  O,  +  6  H,  O ; 
the  difference  Iraing  that  the  latter  mineral  contains  twice  as  much  Rj  V,  O, 
and  half  as  much  water  of  ciystalllzation  ;  and  lead  in  tbe  place  of  barium, 
calciam,  and  a  portion  of  the  copper, 
Dkiveksitt  op  Pbbbbyltania. 

Philadelphia,  AuguBt  1st.  1877. 
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Th«  Floa  of  Wal«r  Throxigh  au  Opening  in  a  Pierrtd  FlaU. 
Bt  Robert  Bniofla. 
(JUad  bafort  Iht  Amtrican  Philotopkieal  Socielg,  Augutt  17,  18T7.) 
At  the  meetiDg  of  the  Bociely  od  the  Sd  of  November,  1876,  I  presenied 
an  hypolheaU  of  the  origin  of  the  form  of  the  vena  oonlraela  ooder  cer- 
tain coQdiUoas  stated  in  the  paper  Ibeo  offered.     It  was  shown  tbal  on  the 
aesumptioD  that  the  efflns  occurred  from  the  lajer  or  strata  of  water  under 
greatest  pressare  of  water  column,  at  the  maximum  velocity  due  lo  that 
column,  the  least  sectioD  of  the  vena  contracts  would  have  half  the  area  of 
the  opening  of  effiui,  provided  the  effect  W  frictional  udheslon  of  the 
water  to  the  bottom  of  the  vessel  and  llie  effect  of  the  Internal  ft-lction  or 
viscosity  of  the  water  were  not  considered.    And  it  waa  noticed  that  the 
effect  ftxim  tbese  causes  tended  to  enlarge  the  least  section  of  the  vein  and 
increase  (he  quantity  of  effluent  water. 
Referring  lo  the  words  of  tlie  paper:  "If  however  there  is  admitted  to 
,  ,  exist  a  certain 

5. ■r^-.^Ji^."  "."■" '•I^j-^rpf ^  adhesion  to  the 

HH^^H^^ai^>.^  ^Al^^T^'Cy'i^iBHBi^^^  bottom  of   the 
b\  Y__._..."L_j  ej  g  vessel  or  to  the 

-* — ■''- I***  Burfkcc  or  the 

<^„.r.— »  edges  A  A,  so 

that  the  velocity  of  a  particle  on  A  B  is  less  than  thai  fully  due  to  the  head ; 
the  surface  (dl  would  then  become  larjjur  than  i  D.  the  dimcosion  C  A 
would  be  properly  increased  to  give  a  corresiionding  area  or  efflux,  and  the 
conoid  Z  would  also  have  such  contour  as  would  permit  the  uniformity  of 
flow  of  each  and  every  |iariicleof  the  liquid  at  unchanged  velocity,  in  any 
section  of  the  vena  contmcta  transverse  to  tlie  flow.  Ttiis  increase  of 
dimension  of  tlie  cross  sectiun  d.  and  the  clTect  of  the  descending  pencil  in 
accelerating  the  flow  ilirougU  it.  can  be  taken  as  sufflcicnt  to  account  fur 
Weisbach's  observed  value  of  d  t=;0.8I>,  and  llie  position  of  the  plane  of 
leoHt  Gection  will  lie  found  at  nbiiiit  ^  D  below  the  orifice  as  has  been  before 
quoted." 

A  further  illustration  of  this  subject  can  be  instituted  by  accepting  the 
.  oljserved  value  of  Che  least  section  of  vena  rontraefa,  wlkich  iii  found  to  be 
0.G4D  in  place  of  tlie  hypothetical  one  of  ^  D,  and  by  deducing  the  form  of 
the  effluent  vein  backwards  to  the  strata  of  water  under  greatest 
pressure.  Thus,  let  it  be  supposed  that  Fig.  6  represents  (as  in  Fig.  0) 
an  opening  in  a  thin  pUl«,  guarded  or 
protected  by  a  Disc  Z,  of  such  contour 
i  IltnT^^^jC ,' -V^^f^nVil  e  and  so  placed  tliat  a  current  flowing 
■^^^\  \*       "■J-.^y^Ei     towards    the    opeuiug   shall   obtain   the 

'  t — -rf- — ---" — — iyiJ  maximum  velocity  due  to  the  lieiid,  and 
be  diverted  from  its  horizontal  to  the  ver- 
tical direction  witliout  change  uf  velocity 
The  contour  of  the  vena  contrscta  from 


...B, 
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of  any  particle  of  the  e 
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the  edge  of  the  aperture  to  the  plane  of  least  section  is  token  to  be  &n  arc 
of  a  circle — the  internal  surface  of  a  Begment  of  a  ring.  Let  D  be  the 
diameter  of  the  opening  in  the  plate.  Suppose  d,  the  diameter  of 
the  least  section  of  the  vena  e.ontrneta,  to  have  the  value  given  by 
ohaervation,  d  ^=  0.8D.  Then  following  the  previous  conditions  of  form 
of  the  conoid  Z  we  have,  the  diameter  of  the  Disc  =  D,  =  1-1313TD, 
and  the  radius  of  the  arc  of  contour  =  n  =  0.1656flD.  It  will  now  be 
obaervcd  tliat  the  line  of  the  arc  of  contour,  if  it  is  continued  within  the 
opening  to  supposed  point  of  horizontal  efHux — the  circle  of  periphery  of 
Uie  disc,  gives  a  strata  of  water  f  (shown  more  distinctly  in  Fig.  7).  which 
IB  cut  off  ttoia  the  effluent  stream.     This  ^ 

Btrat»  has  its  greatest  thickneess  of  f=:    D    ^--^^^^^^mta^mm    ' 
0.01358D.     These  suppositions  place  the 
plane  of  least  section  —  0.152D  below  the 
opening.  /  \1        Jiff.  7 


.  ^™^ 

•r-' 

f'-^: 

f\ 

met 

In  Fig.  e  will  be  seen  similar  delineation  of  the  contour  of  the  m 
(raetd.  and  the  lines  of  the  c 
rent  of  maximum  constant  v 
ocity,  as  modified  by  placing  the 
plane  of  least  section  at  its  ob- 
served position,  or  0.2SD,  below 
the  opening  in  the  place.     The  \ 
coDlJiur  of  the  edm  eon 
here  depicted  oa  an   ar 
eliipeis  which  has  0.1660  for  iu  I, 
minor  radius  and  0.375D  nearly  " 

for  its  major  one,  which  will  approximate  closely  to  the  true  parabolic  form 
as  suggested  in  the  flrst  paper.  The  thicknesa  of  the  film  or  strata  f  which 
represents  the  resistance  arising  from  friction  of  water  against  the  bottom 
and  at  the  tdge  of  the  aperture  now  becomes  about  0.02aD.  The  angle  a 
which  the  current  makes  with  the  edge  of  the  aperture  becomes  about  85°. 

If  these  suppositionsare  correct,  are-entering  mouth-piece,  shaped  to  con- 
form to  the  upper  part  of  the  elliptical  arc  would  give  the  same  contour  and 
sections  to  the  Mna  contraeta  as  that  now  found  to  proceed  from  free  dis- 
cbarge at  a  plain  aperture.  It  would  seem  also  fh>m  the  tenor  of  this  dis- 
cussion that  by  substituting  a  re-entering  curve  at  A  flg.  7,  making  the  bot- 
tom of  the  Teasel  to  conform  to  a  reversal  of  the  cnrvo  A  f,  giving  the  re- 
tarttd  elliptical  arc  a  at  the  edge  of  the  orifice,  so  that  the  tangent  of  the 
curvatare  upwards  at  the  edge  should  be  about  35'^,  we  should  tlien  obl^n 
the  theoretic  least  section  from  a  fHctlonless  horizontal  surface  of  :=  half  ' 
the  area  of  the  opening.  And  thai  such  a  form  would  be  equally  effeo- 
tlve  with  the  re-entering  tnbe  of  Mr.  Froude,  in  giving  the  current  at  the 
edge  of  the  aperture  its  horizontal  direction  of  least  resistance  accompanied 
by  the  greatest  liquid  pressure. 
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The  Deviating  Shret*  of  an  Un*ymintMcally  BuianHd  Fly-irheel. 

Hr.  Briggs  mentioned  that  he  had  not  found  in  the  teit  books  of  applied 
or  practical  MechaDtcs — Morin,  Rankine,  Weisbach,  Pairbaim  or  otherB — 
aoy  proper  conBideratiun  had  been  given  to  the  atraina  on  the  axis  ot  a 
fly-wheel,  vhich,  correctly  balaaced  with  regard  to  the  gravity  of 
its  masses,  and  also  in  the  plane  or  rotation,  yet  without  symmetry 
of  position  or  mass  of  the  balanced  porta,  is  then  accelerated  or  retarded  to 
meet  ttie  usual  requirements  of  a  regulator  of  power.  The  fact  that  a 
fly-wheel  must  be  balanced  in  one  plane  to  run  without  vibratory  effect  at 
any  given  speed  and  when  thus  lialanced  Ibe  cenirifUgal  forces  of  the  parts 
will  be  in  equilibrium  and  the  axis  permanent  is  Ailly  stated  liy  all  recent 
writerB,  but  the  condition  of  permanency  of  axis  when  an  unsym metrically 
balanced  fly-wheel  gives  outor absorbs  force  has  not  been  discussed. 

The  following  elementary  case  shows  the  proposition  distinctly  :  Let  it 
be  supposed  that  a  fly-wheel  were  formed  of  a  pair  of  unequal  weights  at 
the  extremities  of  arms  (radii)  of  such  length  as  will  place  the  axis  In  the 
centre  of  gravity  of  the  system,  thus  : 

M       ;  m 

O-     1 o 

V  ■■  ,      *     T 
Where  M  m  =  the  maflses  and  r  R  =  the  radii.     Let  V„  V,  and  t„v,  re- 
present the  two  velocities.     The  admitted  energy  fh>m  the  change  of  ve- 
locities of  the  masses  Is  thus  expressed  by  the  equation — 

F  =  [M  (V,ii— V,')  +  m(v,'  -V,')]  --  2g  (1) 

But  from  tlie  condition  of  balancing  m  ^^  M-;  Vj  ^  V,-i  and  v,  =.  V,- 
.-.  F  =  [M  (V.i^V,')  +  M^[V,'(')'  +  V,'(f)']]  ^  ag     (2) 
Y  =  M[(l  +  "(V,«— V,'Q  -  2g  (:(> 

Showing  that  the  ratio  of  force  given  out  by  the  two  halves  of  the  fly- 
wheel under  any  change  of  velocity,  during  any  instant  of  time,  will  be 
unity,  and  the  axis  l)c  in  equilibrium,  when  1  '=  R  -j-  r  and  in  no  other 
case,  and  the  masses  and  velocities  become  equal  in  the  same  case- 

This  condition  of  unsymmetrical  balancing  of  fly-wheels  is  by  no  means 
an  unusual  one.  The  castings  of  fly-wheels  of  st«am  engines  and  more 
especially  of  pulleys  for  transmission  of  force  which  act  generally  more  or 
less  as  fly-wheels,  arc  rarely  of  such  uniformity  as  not  to  require  balsjicing, 
— nearly  always  done  on  the  rim  of  the  wheel,  regardless  of  point  of  in- 
equality, which  is  more  frequently  in  the  arms  than  in  the  rim. 

Perhaps  the  most  striking  instance  is  the  caseof  the  vertical  blowing  en- 
gine, where  the  whole  weight  of  the  pislons,  crossheade  and  rods  rests 
upon  crank  pins  inserted  in  the  arms  of  two  fly-wheels  at  points  from  one- 
fourth  to  one-third  the  radii  of  the  rim,  which  weight  is  counteracted  by 
a  suitable  load  at  the  rim  opposite  tlie  crank  pins.  It  is  then  found  that 
much  less  load  is  needed  to  give  compaiative  steadiness  of  moUon  than. 


b,Goo(^lc 


an.]  127  [Aibburner. 

wb»t  would  be  reqai[«d  to  balance  the  parts,  and  tbat  the  blowing  engine 
must  be  bftlanced  to  run  at  a  given  speed  and  thus  be  liable  to  definite 
changes  of  motion  of  tbe  fly-wheel  each  stroke.  la  all  steam  engines 
with  dngle  cjriiudera  it  must  be  recognized  that  duriog  an  Instant  of  the 
stroke,  tbe  By -wheel  mnst,  solelj  and  unaided,  mainiaiD  the  speed  and  give 
out  the  whole  power  of  tbe  engine  by  relnrdati<in,  wliile  in  most  engines, 
during  a  considerable  portion  of  the  stroke,  the-fly-whee)  is  aiding,  or  as- 
siiting  to  Impel,  the  shaft  of  trangmissioD  ;  of  course  receiving  a  corres- 
ponding  impulse  from  other  portions  uf  the  same  stroke. 

The  unbalanced  forces  which  result  from  changes  of  speed  of  rotation 
of  these  unsymmetrical  wheels,  are  transformed  into  pressures  at  the 
axes  and  have  to  be  sustained  by  the  bearings  and  resisted  by  the  frame 
works  which  carry  or  support  the  same,  in  addition  lo  any  strain,  proceed- 
ing from  the  mechanism  employed  in  giving  rol«tion  or  in  transmission  of 
power-  As  pressure  or  load  upon  the  bearings,  the  increment  of  heat  de- 
rived from  fHction  may  cause  the  toial  heat  to  surpaas  the  limit  of  disper- 
non  in  cases  where  the  direct  weight  of  the  3y-whee1,  approach,  as  they 
frequently  do,  the  maximum  load  of  practical  endurance  on  the  bearing 
surfaces.  The  apparently  unaccountable  heating  of  some  fly-wbeel  bear- 
ings, where  the  absolute  pressures  tVom  load  or  work  are  not  so  great  as 
to  cause  heating,  has  been  noticed  by  all  practical  mechanics,  and  the 
conuderstions  now  presented  offer  a  reasonable  liyjiothesis  in  explnnation. 

In  Mahao's  Moseti-y'sHcchanics  willbe  found  some  mathematical  inves- 
tigations leading  in  this  direction,  see  appendix  notes  D  and  E,  but  a 
study  of  these  forces  and  an  application  of  tbe  theorem  to  the  special  case  of 
a  Hy-wheel  regulating  force  or  power  is  needed  to  complete  the  theory  of 
practical  mechanical  construction. 


D»teriptum  of  tht  Wilcox  Spouting  WaUr-  Well 

Bt  Cbas.  a.  Abhbubnbr,  M.  8..  Assistant  Gkolooical  Sdbvby. 

{Baad  before   the   Amerk'in   Philmophicat   8nei»ty   SepUmbrr  21,  1877.) 

The  Wilcox  Spouting  Water -Well  for  the  last  nine  months  bas  attracted 
considerable  attention,  ftom  the  immense  columns  of  water  and  gas  which 
are  periodically  (every  seven  minutes)  thrownupintoairtoa  tieight  of  ft'om 
85  to  115  feet.  Tbe  well  Is  located  in  the  valley  of  West  Clarion  Creek, 
Just  north  of  the  southern  boundary  of  McKean  County,  Pennsylvania, 
and  Ave  miles  north  of  Wilcox,  a  station  on  tbe  Philadelphia  and  Erie 
Rulroad  104  miles  east  of  the  City  of  Erie. 
The  history  of  the  well  may  be  briefly  stated  as  follows  : 
The  Wilcox  Well  No-  1,  or  the  old  Adams  Well,  was  drilled  in  18M  (!) 
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to  B  dcptL  of  161S  feet,  uid  aft«rwar(U  continued  to  a  depth  of  1785  Caet,* 
where  the  tools  wbicb  still  remaiD  id  the  hole,  were  li»t. 

The  elevation  of  the  top  of  the  condactor  above  the  nllroad  bridge  at 
Wilcox  li  130  feet  or  1629  feet  above  the  mean  level  of  Atlantic  Ocean,  f 

The  well  was  drilled  "wet,"  that  is.  no  eflort  was  made  to  keep  the 
water  encountered  In  the  upper  pari  of  the  hole  from  following  the  driU. 
Great  djfflculty  was  experienced  in  drilling  on  account  of  a  heavy  water 
vein  which  was  struck  at  60  feet  depth.  This  was  more  particularly  the 
case  after  the  gas  veins  at  1200  and  1000  feet  respectively  were  met.  The 
water  would  flow  into  the  bote  on  top  of  the  gas  which  tt  would  confine 
until  the  pressure  of  tlie  latter  became  eo  great  that  a  huge  colnmn  of  the 
water  would  be  thrown  out  of  the  hole  to  the  annoyance  of  the  drillers. 
This  occurred  periodically. 

After  the  tools  were  lost  the  upper  400  feet  of  the  well  was  cased  with 
a  four  inch  casing  having  a  water  packer  or  seed  bag  attached  to  its  lower 
end,  effectually  excluding  the  water  and  rendering  the  hole  practically 
dry.t 

The  well  was  then  tubed  and  it  is  reported  that  as  much  as  100  barrels 
of  oil  was  pumped  and  shipped  to  market ;  but  on  account  of  the  great  ex- 
pense of  procuring  the  petroleun).  the  hole  was  finally  abandoned  and  the 
gas  allowed  free  escape  into  the  open  air.  The  gas  was  afterwards  fired 
and  the  derrick  burned.  Three  or  four  years  ago  a  wooden  plug  was  in- 
serted Into  the  casing,  which  only  permitted  a  partial  escape  of  the  gas. 

About  the  beginning  uf  the  year  1878,  when  Well  No  3  was  started 
000  feet  distant,  a  pipe  connection  was  made  with  Welt  No.  I,  and  the 
gas  used  as  fuel  in  drilling  Well  No.  2.  The  surplus  gas  was  conveyed 
through  a  U  shaped  tube  and  discharged  over  a  water  tank,  the  water  be- 
ing splashed  by  the  gas  over  the  orifice  of  the  pipe.  The  pressure  of  the 
gas  being  thus  suddenly  relieved  a  ring  of  Ice  an  inch  thick  was  formed, 
which  remained  under  the  warmest  sun.  The  ice  In  this  case  was  produced 
naturally  on  the  same  principle  thac  governs  the  operation  of  the  Kirk 
freezing  machine. 

From  the  time  the  gas  was  first  struck  by  the  drill  up  to  the  latter  part 
of  1876,  it  seemed  to  have,  according  to  Mr.  Bchultz,  a  constant  flow,  but 
as  no  measurement  was  made  of  its  pressure  It  is  probable  that  it  gradual- 
ly diminished. 

A  little  oil  being  found  in  Well  No.  %,  an  inch  pipe  was  inserted  at  the 
depth  of  3000  (the  well  being  2004  feet  deep),  and  it  was  proposed  to  util- 
ize the  pressure  of  the  gas  to  force  the  oil  out  of  the  tubing.  The  resialance 

•  Aathorlty.  Mr.  M.  M.  SohulW,  of  Wllooi. 

t  The  elevalloD  of  Wilcox  being  1509  feet  according  to  railroad  levelH  mads 
aubsequeat  to  1M2. 

X  For  a  complete  record  of  the  Well  see  a  paper,  by  Prof.  Lesley,  In  the  Pro- 
ceedlnga  of  the  American  Philosophical  Soclet)'.  Vol.  X.,  page  288;  alao  one  In 
the  Petroleum  Monthly  of  n  later  date. 
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offered  to  the  flow  of  tUe  gas  was  so  great  that  afler  ^  few  hours  the  gas 
ceased  to  flow  entirely  from  botli  wells,  Nob.  1  and  2.  After  86  hours  of 
inactivity  it  commenced  flowing  again  wiili  greater  energy.  In  the  early 
part  of  January,  187T,  the  pressure  of  the  gas  seemed  to  increaee  suddenly; 
but  not  finding  a  Ttee  passage  from  Well  No.  1,  on  account  of  the  wooden 
plug  whicli  hod  been  inserted  into  the  casing  and  which  the  gas  was  un- 
able to  blow  out,  the  casing  was  broken  at  a  depth  of  175  feet,  and  the  up- 
per portion  lifted  bodily  out  of  the  well.  As  soon  as  this  occurred  the 
CDDiliUons  whicli  had  existed  during  the  process  of  drilling  were  restored, 
and  a  column  of  water  was  thrown  out  of  the  hole  every  eight  minutes 
to  a  height  of  from  80  to  W  feet,  and  lasting  from  three  to  tlve  minutes 
(H.  31.  Schultz).  This  continued  until  about  the  middle  of  Hay,  when 
the  gas  tVom  both  wells  ceased  to  flow  without  any  obstruction  hariog 
been  knowingly  placed  in  its  way. 

On  the  14th  of  July,  at  1  A.  M,,  the  gas  made  its  appearance  again  and 
began  to  throw  tlie  water  with  great  energy  to  a  height  ranging  from  85 
to  115  feet;  also  with  a  smaller  column  from  three  to  eight  feet  high 
in  the  intervals  between  the  larger  ones  ;  the  phenomenon  recurring  every 

During  the  time  that  the  water  columns  are  thrown  out  of  the  well  the 
gas  is  thoroughly  mixed  up  with  tlie  water  and  is  readily  ignited.  The  sight 
during  tlie  flow  of  the  krger  column  is  grand,  particularly  at  night.  The 
water  and  fire  are  so  promiscuously  blended  that  the  two  elements  seem  to 
be  fighting  for  the  mastery. 

On  July  19th,  I  closely  watched  the  well  for  two  hours,  from  1.18  to 
3.23  P.  M.,  and  carefully  recorded  the  time  of  each  change  in  the  condition 
of  the  water  and  gas  as  tliey  spouted  from  it,  noting  the  number  of  pulsa- 
tions in  the  larger  column,  and  determining  its  maximum  height  by  trian- 

On  page  129  is  a  tabulated  scheme  of  the  observations  from  24  c 
and  30  seconds  past  one  to  28  minutes  past  two  o'clock.* 

By  an  inspection  of  the  intervals  between  the  recurring  pheii 
will  be  at  once  seen  thai  there  is  a  marked  regularity  In   the  s 
the  well ;  in  fact,  the  slight  irregularities  observed  may  ii 
attributed  to  the  personal  equation  of  the  observer.     In  the  time  included 


he  vertical  columns  show  tbe  time  in  rolnntes  and 
secouds  or  seconda  iilonc,  during  which  each  phenomeDOD  lasted.  The  Inter- 
vals In  the  horizontal  columns  show  tha  time  In  minutes  and  aoooDda  between 
the  rLfurreucea  o(  the  phenomenon. 

3.  Id  columns  Nob.  4  and  H,  where  It  Is  stated  "  the  water  ceased  to  ran  Id," 
It  IB  meant  that  no  water  flawed  Into  the  bole  ttam  the  pool  surroumtlnti  th« 
top  of  tbe  ootiductot.  It  Is  probable  that  the  water  from  the  water  veto  at  SO 
teet  depth  iIowb  Into  the  well  Inc^SBBDtly. 
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tnm  10.39  A.  u.  to 3. 15}  p.  u.,  there  were  counted  3i 
columns,  mahiag  the  average  time  between  the  c 
colunm  6  minutes  and  OS  Becondg. 

The  accompanying  graphioil  representation  will  present  the  action  more 
vividly  to  the  eye.  It  wll)  be  noticed  that  prior  to  the  water  columns  No.  3 
and  7  no  waier  flowed  into  the  hole  (Him  the  pool  Burroundlng  the  conduc- 
tor. Directly  after  the  larger  columns  vanish,  the  water  flows  into  the 
hole,  indicating  that  all  the  water  is  blown  out  of  the  well. 

Occupying  every  consecutive  7  ±  minutes  wo  have  the  following  se- 
qufnce  of  events  (See  observation  No.  9  of  the  table)  ; 

The  water  from  the  "  water  vein  "  at  the  depth  of  80  feel,  and  from  the 
poul  surrounding  the  lop  of  the  conductor  flows  into  the  well  for  55  sec- 
onds, during  which  time  no  gas  is  detected  issuing  frum  the  hole.  At  the 
end  of  this  time  the  water  from  the  pool  ceases  to  run  in.  and  the  gas  rises 
bubble  by  bubble  for  5  seconds.  A  column  of  water  and  gas  now  com- 
mences rising,  makes  Q  pulsations,  attains  a  maximum  height  of  IIS  feet 
in  40  seconds,  and  vanishes  in  1  minute.  The  water  from  the  pool  and 
water  vein  immediately  flows  Into  the  well  for  the  second  time,  continuing 
for  1  minute  and  30  seconds,  during  which  tine  no  gas  flows  out.  At  the 
end  of  this  time  the  gas  rises  bubble  by  bubble  for  40  seconds,  when  the 
smaller  column  of  water  and  gas  rises,  attaining  a  maximum  height  of  0 
feet  in  10  seconds,  and  vanishes  in  1  minute  and  10  seconds.  The  gas  sUH 
continues  to  Hse  but  no  water  flows  into  the  well  tVom  the  pool  for  35  sec- 
onds, when  the  same  series  of  phenomena  repeat  themselves.  Buch  are 
the  facts. 

The  explanation  of  the  action  may  be  readily  Imagined.  The  pressure 
of  the  gas  having  relieved  itself  in  throwing  out  of  the  well  the 
larger  column,  the  water  flows  into  the  hole  until  the  pressure  of  the  gas 
becomes  so  great  again  that  instead  of  rising  up  in  small  bubbles  through 
the  water  it  rushes  out  of  the  well,  throwing  the  water  at  the  same  time  to 
a  height  of  iVom  3  to  8  feet.  After  the  column  has  vanished  the  gas  con- 
tinues to  rise  in  great  quantities  keeping  the  water  tVom  flowing  In  from 
the  pool,  until  the  pressure  is  exhausted.  The  water  now  flows  Into  the 
well  till  the  pressure  of  the  gas  in  its  reservoir  has  increased  to  such  an 
extent  that  it  thrusts  out  of  the  hole  the  larger  column  of  water  to  a  height 
of  from  65  to  IIS  feet. 

The  smaller  column  of  water  is  probably  produced  by  the  gas  coming 
from  the  smaller  vein  at  1200  feet  depth,  while  the  larger  column  is  thrown 
up  by  the  gas  coming  trom  the  greater  vein  at  a  depth  of  1000  feet. 
Bni,  of  course,  neither  the  one  nor  the  other  column  is  produced  by 
either  of  the  gas  veins  exclusively,  for  the  gas  must  be  flowing  fh>m  both 
horizons  more  or  less  all  the  lime.  It  will  be  noticed  that  more  water  flows 
into  the  hole  directly  after  the  larger  column  has  been  thrown  up.  and  that 
the  smaller  column  throws  up  less  water,  and  ci*es  veria. 

It  was  not  possible  to  obtain  the  pressure  or  amount  of  gas  coming  from  the 
well.  The  estimated  pressure  at  the  time  that  ITS  feet  of  casing  was  blown 
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tiom  the  well  was  about  250  lbs,  to  the  square  inch.  It  is  poeaible  that  the 
accumulated  pressure  at  the  time  that  the  larger  water  calumoB  are  thrown 
ap  may  be  as  high  ns  350  lbs.;  but  the  constant  pressure  of  the  gas  if  unob- 
structed bf  the  water  would  probably  not  be  more  than  50  lbs. 

The  action  of  the  Wilcox  well  is  nothing  noTcl,  but  the  obserrationa  are 
interesting  and  valuable  from  the  fact  that  a  complete  record  and  blstorj  of 
the  well  have  been  preserved,  and  the  accompanying  facts  add  much  lo 
what  lias  been  recorded  of  similar  wells. 

As  early  as  1838»,  Dr.  S.  P.  Hildrelh,  in  a  paper  on  the  "Baliferous 
Rock  Formation  in  the  Yalley  of  the  Ohio  "  says  :  "In  many  wells,  s^t 
water  and  inflammable  gas  rise  in  company  with  a  steady  uniform  flow. 
In  others,  the  gas  rises  st  intervals  of  ten  or  twelve  hours,  or  perhaps  as 
many  days,  in  vast  quantity,  and  with  overwhelming  force,  throwing  the 
water  Ihim  the  well  to  (he  height  of  fifty  to  one  hundred  feet  in  the  air, 
and  again  retiring  within  the  1>owcls  of  the  earth  to  acquire  fresh  power 
for  a  new  effort.  This  phenomenon  is  called  'blowing,'  and  is  very  trou- 
blesome and  vexations  to  llie  manufacturer," 

A  well  drilled  by  Peter  Neff,  Esq,,  near  Eenyon  College,  lo  Knox  Co,, 
Ohio,  presentedsimilarfeaiurestothe  Wilcox  well.  At  a  depth  of  600  feet 
gas  was  struck  which  threw  out  of  the  well  at  intervals  of  one  minute,  a  col- 
umn of  water  to  a  height  of  130  feet.  '■  The  derrick  set  over  this  well 
tws  a  height  of  00  feet.  In  winter  it  becomes  encased  in  ice,  and  forms  a 
huge  translucent  cliimney,  through  which,  nt  regular  intervals  of  one  min- 
ute, a  mingled  current  of  gas  and  water  rushes  to  twice  its  lieight.  By  cut- 
ting through  this  chimney  at  the  base  and  igniting  the  gas  in  a  paroxysm, 
it  aSbrds  a  magnificent  spectacle — a  fountain  of  water  and  fire  which 
brilliantly  illuminates  the  ice  chimney." 

Many  of  the  persons  who  have  visited  the  Wilcox  well  during  the  sum- 
mer have  made  a  comparison  of  he*ghts  with  geysers  of  Che  Oeyser  Basin, 
and  I  have  been  repeatedly  referred  to  for  information  in  regard  to  the 
latter.      - 

The  following  table,  compiled  from  Dr.  Hayden's  report  of  the  U.  S. 
Geological  Survey,  1671.  gives  some  figures  of  the  geysers  along  the  Fire 
Hole  River,  in  Wyoming  Territory. 


Height. 


Grand 200  feel. 

Giant 140    '■ 

"     flOto200ft 

•■     140feet. 

Giantess...!     SCO    " 

Beehive  ...     219    '■ 


Dr.  Bayden. 
N.  P.  Langford. 
Lieut.  Doane  (ISTO) 
Dr.  Hayden. 
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Note. — Since  nriting  the  above  it  has  been  re|>orted  to  me  that  the  gas 
in  well  No.  2  has  been  partly  confined,  and  tlic  increased  pressure  in  well 
No.  1  has  somewhat  altered  the  oclloa  of  tite  water  and  gas.  The  large 
column  Is  thrown  to  a  greater  height. 

Diieuiiion. 

Mr.  Briggs  remarlicd  that  the  conditiona  wiiich  produce  the  phenomena 
of  Spouting  Wells  and  at  Oeysen  are  suQicieDtlj  simple  but  jicrliaps  not 
generally  comprehended.  One  or  the  essentials  for  the  peculiar  eruption 
and  |>eriodIc  discharge  which  lliey  exhibit,  is  the  entnrgcmenl.  or  funnel 
shape  of  the  upper  portion  of  the  cavity^  so  that  at  or  near  the  final  effort 
of  each  pulsation,  the  confined  gaa  or  steam  shall  be  suddenly  relieved  of  a 
part  of  the  pressure  of  column  or  head,  and  the  gas  or  vapor  beneath  the 
liquid,  in  so  large  a  bubble  as  to  form  a  clinmlier  or  reservoir  of  gns  or 
Btesm,  be  allowed  to  cxtwnd  against  a  less  pressure  than  ttiat  under  which 
it  bad  generated  or  been  supplied  when  lifting  the  column  tram  tlie  imttom 
of  the  well  to  llic  place  where  the  well  enlarged. 

By  tracing  the  phenomenon  of  u  single  pul>Mtion,  aa  it  may  be  assumed 
from  the  foregoing  description  to  have  occurred,  it  will  be  seen  tliat,  com- 
mencing with  that  period  when  the  gas  has  e.ibnustcd  its  pressure  by  a 
nearly  free  discharge,  after  the  complete  expulsion  of  the  water  and  relief 
from  any  reaistiince  except  that  proceeding  from  tliu  dcptli  of  water  in  the 
shallow  pool  formed  about  the  mouth  of  tiie  well  (presumed  to  be  fVom  1 
to  2  feel  In  depth  at  most',  after  the  pressure  of  gaa  falls  below  this  presumed 
depth,  the  steps  in  operation  are  as  follows  :  A  portion  of  the  water  in  the 
pool  at  the  top  flows  back  upon  the  well,  quickly  forming  a  column  within 
It  and  compressing  the  gas  beneath,  which  is  in  much  too  large  volume  to 
rise  through  the  water  in  small  hubbies,  although  some  hubbies  may  force 
their  way  up  when  the  return  of  water  first  begins  and  discharge  eruptively 
as  they  approach  tlie  surfare,  lifting  a  spatter  of  water  at  such  discharge, 
but  finally  the  water  column  will  have  acquired  such  height  as  to  flow 
quickly  down  the  well  and  receive  such  augmentation  of  quautily  as  the 
water  bearing  strata  may  supply,  filling  the  well  nearly  to  the  bottom, 
some  conBJderable  portion  of  solid  water  passing  below  the  level  of  tlie 
upper  gas  beariug  strata  and  compressing  the  lower  gas  by  the  momentum 
of  the  water  to  the  jKiint  where  its  gas  supply  may  be  stoptied  from  flowing. 
Possibly  a  bubble  of  gas  from  the  upper  gas  bearing  strata  will  be  formed 
in  the  column  and  he  carried  downwards,  as  there  is  400  feet  of  depth  of 
well  between  these  Iwo  strata  and  we  can  scarcely  conceive  of  4(H)  feet  of 
solid  water,  or  even  300,  to  reach  belwecntbe  two  levels;  but  at  all  events  a 
column  of  water  of  oome  height  exists  between  the  up|>er  and  lower  gas 
strata  when  the  ullimato  recession  of  water  inlo  the  well  lias  occurred. 
The  gradual  supply  of  gas  from  lioth  sources  of  supply  now  overcomes  and 
slowly  elevates  the  mass  of  water,  however  broken  Ity  gas  bubbles,  giving 
a  nearly  uniform  pressure  of  column  during  such  lime  iis  it  is  elevated  in 
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the  tube  (or  well)  of  uniform  section,  that  ia  until  the  column  reaches  the 
point  where  the  casing  was  blown  out ;  there  being  a  great  bubble  of  con- 
fined upper  as  well  as  a  volume  of  confined  lower  gas  in  the  bore  of  the 
well.  Ultimately,  before  the  column  reaches  the  point  of  enlargement,  the 
volamcs  of  gas  become  much  more  considerable  than  those  of  the  water. 
It  may  l>e  assumed,  as  it  is  essential  to  do  for  the  resulting  expulsion,  that 
of  the  1400  feet  (about)  of  l«tal  depth  below  the  top  of  the  casing  not 
over!I0Uor4M>feet  of  water  column  |if  so  much)  ever  exists  in  the  well. 
The  water  which  up  to  this  stage  has  ascended  slowly,  now  rises  into  the 
enlarged  month  caused  by  theabsence  of  casing,  and  relieved  fVom  pressure 
of  column,  as  the  height  reduces,  the  expanding  gas  of  the  upper  bubble, 
becomes  eruptive,  and  the  first  discliarge  of  3  or  4  feet  height  of  water  is 
effected.  The  relief  of  pressure  attendant  upon  the  removal  of  a  portion 
of  the  water  above  into  the  pool,  liCls  the  lower  column  of  water  to  above 
the  upper  gas  bearing  strata;  but  tiefore  it  reaches  the  enlargement  at  the 
casing  the  force  of  expulsion  of  the  upper  bubble  will  have  been  expended, 
and  the  water  thus  discharged  will  have  returned  wholly  or  in  part  to  the 
well  again,  and  will  have  restored  the  original  column  and  ils  pressare 
upon  a  larger  volume  of  gas  with  the  supjily  of  both  gas  bearing  strata. 
The  regular  supply  of  gas  continuing,  the  column  again  reaches  the  point 
of  eirfargement,  and  now,  with  a  great  reservoir  of  gas  to  expand,  the  final 
effort  of  a  pulsation  is  consummated,  with  a  discharge  of  gas  and  water  of 
85  to  115  feet  in  height.  Allowing  for  the  mixture  of  gas  and  water  in 
reducinglhe  gravity  of  the  column,  it  is  possible  that  the  greatest  pul«afit>n 
o/  emtrtjenee  at  the  mouth  of  the  welt  cannot  be  more  than  the  equivalent 
Vo  a  height  of  60  to  90  feet  or  30  to  45  pounds  per  square  Inch. 

In  the  case  of  the  Ocyser  the  same  necessity  of  conformation  of  the  pit 
or  hole,  so  far  as  regards  the  funnel-shaped  mouth  to  relieve  the  pressure 
of  water  column  at  or  near  the  top.  exists.  The  heated  water  Is  then  the 
reservoir  of  energy  fbr  producing  an  eruption  ;  a  large  volume  of  steam 
being  foAned  at  once  when  relief  of  pressure  occurs.  The  phenomena  of 
periodic  discharge  following  a  course  similar  to  lliat  described  as  coming 
from  emission  of  gas  from  a  strata  when  the  cooled  return  water  comes  in 
contact  with  the  volcanic  heated  rocks  at  the  bottom  of  the  hole,  producing 
a  steam  pressure  more  rapidly  than  the  water  circa lation  will  permit  the 
heat  to  be  transferred  to  the  surface  of  the  water  quietly  and  thus  lifUng 
the  column  to  the  point  of  enlargement  nhere  its  pressure  is  reduced. 
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Ltod  Nottt  and  Compati  Ooutim  of  the  Seaboard  Oil  Pipe  Lint,  from  th» 
the  Month  of  Black  Fox  Run,  in  Clarion  Countg,  Pa.,  to  Palapieo  River, 
near  Baltimore,  Md.  Linee  run  by  0.  Barrett,  Jr.,  C.S.,  Wettern  Di- 
vition;  B.  F.  Warren,  CE.,  MiddU  Dkiiion ;  J.  B.  Haupt,  C.E., 
Batter n  Divition. 

Gbn.  H.  Hauft,  Chief  Enoinber. 

{Read  before  the  American  PhUmophual  Sociely,  October  5th,  1877.) 

The  Seabord  Pipe  LiDu  survey  line  commences  in  tbc  Oil  Region  of 
WeBtera  Penneytrania,  in  the  Valley  of  the  Allegheny  River,  at  n  point 
one  and  a-half  niitca  betow  (south  ol)  Monterey  Station  on  the  Alleghany 
Valley  Railroad  ;  takes  a  nearly  straight  course  over  the  high  lands  of  In- 
diana and  Cambria  Counties ;  descends  the  face  of  the  Alleghany  Moun- 
tain ;  crosses  the  mounlalns  and  valleys  of  Middle  Pennsylvania ;  the 
South  Mounlaln  range ;  the  red  sandstone  plain  in  front  of  them,  and 
the  hills  of  Middle  Maryland  to  Baltimore;  a  total  distance  of  about 
228  miles,  =  1,303,828  feet. 

It  passes  about  fourteen  miles  south  of  the  county  town  of  Indiana  :  one 
mile  south  of  Carrotlon  in  Cambria  County ;  crosses  the  Pennsylvania 
Railroad  at  Elizabeth  Furnace ;  the  Broad  Top  Railroad  at  McCunnells- 
town  ;  passes  through  Orbisonia,  Shade  Gap,  Roiboro',  Bhippensburg, 
Qettysburg ;  passes  one  mile  south  of  Littlestown  ;  two  and  a-balf  miles 
south  of  Westminster  ;  one  mile  south  of  Reisteratown  ;  follows  the  ridge 
between  Patapsco  Falls  and  Guyrou's  Falls,  and  terminates  on  Curtis'  Bay 
two  miles  south  of  Canton,  on  an  inlel  of  Chesapeake  Bay  at  Baltimore. 
Remaiiks. 

In  the  column  marked  /\  the  distance  from  starting  points  B  M  are 
given  in  feet,  measured  on  the  ground  (not  horizontally). 

The  elevation  is  given  in  the  second  column  in  feet  and  hundredths. 

Note.  The  decimal  point  in  the  Isl,  5th  and  7th  columns  divides  the 
distance  into  lengths  of  100  feet.    Thus :  B8.M  =  9,835  feet,  &c. 

The  courses  given  in  the  second  column  show  the  general  direction. 
The  line  run  varies  from  the  general  direction  in  many  places,  hut  is  sel- 
dom more  than  from  one  to  two  hundred  yards  to  right  or  left  of  the  gen- 
eral course,  and  In  most  cases  less. 

The  distances  in  the  fourth  column  arc  the  distances  of  a  number  of 
shorter  courses  taken  by  scale  from  the  plot- 

The  columns  of  Maxima  ami  Minima  give  rhe  undulations,  being  ordi- 
naiea  at  extreme  elevations  and  <lepre8sions,  or  where  there  are  changes  in 
tbc  slope  of  the  ground. 

Any  further  information  desired  may  be  obtained  from  B.  F.  Warren, 
784  N.  20th  Street,  Philadelphia. 

The  degrees  and  minutes  of  courses  1)egin  with  0°  at  north,  running  9I>'' 
=E  ;    ISC^S  ;    370==W,  &c. 
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aS79.9) 

16M.7 

1S8°10 

ies2a' 

i! 

1  Icroek. 

Z7W.00 

iW8 

I28?45 

saoao' 

Irud. 

Croetr. 
:sprlng. 

S<r75.90 

M65.0 

lOT?* 

i3>a»' 

■ 

3230.19 

zoeo.o 

102.°W'    lOOO' 

! 

saaiio  1B55 

r 
i 

I?;f30 

Creek, 
!  Snme  Run. 

a5i5.o»'i7nj 

ssfas'l  s«o' 

^ 

j 

H«n. 
Crpek. 
Creek. 

3711^  IS08^ 

10S5»'|  12610' 
12^'     S430' 

Creek. 
cfllrfleld  Creek. 

38a8.fl0  2ie0 

B5?M'     7890' 

Laurel  Kiin, 

nmM 

2(nD.O 

6^°« 

7806' 

S: 
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1                   '                 "     MAIIMA. 

[      MIKIKA. 

A 

DM. , 

A       filer 

1    A     \SSev. 

m&.M 

MM.0  1    64^ 

7»l^ 

I054.«5!25e6 

|M 

2404'      Une1>et.CBmbriaABlalTCO 

2161       : 

4060.00 

KM     mV 

30776' 

\^^, 

1902     ;  'Head  of  Creek. 

Ill22.1( 

4124.25 

1738 

ImI      i-reek 
IWV    1  ICret^k! 

4142.S5 

1642 

|1I18.50 

18^       . 

4150.0U 

1 

„., 

416t,<H 

;T^:o( 

1390     1 

1301    1  Creek. 

1  75    1  'Creek. 

1  51       ^Creek  IS"  wide. 

1261.10 

1$     i[ 

1 

4Z7'>.00  11.1M 

laiz.v) 

J  IS       ' 

4387.2011198 

88°00 

4a06' 

42W.«lia4« 

[4297.75 

,m     1 

|4:»I,25'I24« 

1 

1 

1067     !• 

4S44.00!10M.« 

BM.             M.  Uiv 

-    1068.W       Error  -  0'.4. 

MiDDLR 

Division. 

BM. 

=  1057.2 

O.MD 

1044.0 

110.V 

11450'!    31.40  IWW' 

,    31,1.-,'  -fiS"      i 

37.15   tBi 

■Creek. 

1    73.03'll(U 

l>l.;3   130 

c:reek. 

i;  100.87  1158 

1  IO7..-1O'  201 

Creek. 
|(;reok. 

115.38 

1338.6 

76,°45' 

7710' 

K7.18  11K7 

1MU9  i;74 

7lV 

!.%.■(«  2412 

:  Surixmllo    IW.BrushMt. 

ue.48 

1731.B 

71S0 

206.9HI70a 

j  218.W  WT     (Run. 

1  m.VD    m     'sinking Valley. 

373.93 

HOLS 

laaV 

4B3I>' 

m^jlw 

1  :«M.40  ow  *,. 
'  316.10-  141     1 

323.43 

llSlTt 

li!7?16' 
140V 

28790' 

349.34' 1687 
314.51  2«0 

liiffi 

49«.0n'lj30 
507.13  122B 

111 

,S:SSI  ;5::: 

1  41.'>.7nil68       Canoe  Creek. 

1  47rlH7'1903     |l 

,  .Suin;mltor  Canoe  ML 

!  rmje.ma    :' 

1  518.00  low        Run. 

.W7.28  1039     ,; 

a78.H;  835     1  .Creek. 

i^-5S'?5S.o'j^ri;k*gr.r 

ti9.a 

811.4 

34080' 

628.771  8«6 

1  OBlnOI  740     , 

tn0.00il340 

1         ' 

1  675.00  1345     ,| 

1    680.40. J49» 

1    B96.40  1907 

Bumlmltor  .TuBwy  Mt. 

|J7IS.97iiaf8 

721.*t.l2«       Creok. 

74a49^IB50     1 

,    -65.95  23S8 

aumnnltof  Tuuey  Mt. 

■m.«a 

2178 
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MAXIMA. 

I      MINIHA.      !' 

A 

Siev. 

Oaurie 

DUL 

A    iiJ«> 

«e».l! 

702. 21.2180' 
IW5.6S.1707 

88lS.'07   882 

1  :§::: 
i 

war 

972.6 

181^.< 

85.TO' 

«V.«i   872 

31 

«- 

See 

bel-w 

975.121  ««6 

1015.43  m 
10)7.U  1137.6 

73 

(.'■reek.' 

PI  nit  Ridge. 

1052^ 

1SH.V 

37040' 

II074.S0'  Min 

1121..i-.  MM 

Run. 

!ll.5U>0'uiB 

.W 

i7e.io;ia&i 

Creek. 

Hprlng. 

■i5.3 

Kaymown  Br. 

ia«.(M;ia84 

Itol 

Terrace  Mt. 

1W4.»)  1473 

isan..]!)  1410 

WA.m  i2w 

Little  TroQgh  Creek. 

13«8,10;13(H 

ia)i.7r;i«£f 

sideling  Hill. 

1463.  .'jll' 1:01 

sl'g" 

freek. 
..-reek. 

1429.ce 

966 

iwfa)' 

3SJ7j' 

IKS 

47l!70'  9U 

Creek. 

VMM,  HH 

L'reek  In  Hareii'  Valler- 

i4ffi>.a)'  ni 

l.>2l.8U|l2Wft 
Hiimlmltof 

1511.00  1810 

Jacks  HI. 

. 

imiiiDa  778 

■  iw2:8»  IS82 

\r,<M*i  m\ 

11581 .80' 151 3 

Creok. 

llBll.lO    728 

1  0.'».IU'14^ 

,«,,,« 

j  852.10  1100 
:  (Wr.80  1076 

,1688.701083 

freek. 

1696.7* 

987 

183.80':  11130   Ijmj.™  MM 

7IH.10'  741 

Creek. 

786 

155^45'  zr7i»': 

831.70  660 

,  1  8ffl.lO'  790 

WW.OIIi  670 

Qt-Augbwlok  Cr. 

»:)1.50'  H60 

1         1  MTffiao.iom 

061.311 

840 

B70.I0 

im 

'  inio.io;  (»2 

;0Ufl.7< 

J.« 

980 

o  ,            •sra.it)  7r.i 
n9?oo  i  seeso 

TX 

Rock  Hill  Gap, 

«- 

Uel'w 

2118.30 

83.1 

Creek. 

tlOD  Is  C< 

t  From  2130.44  tbo  line  follows  tlxr  Ecnirnl  dire 
Oapand  diverges  conHlderably  rrotn  a  Kirnlglil 


inly— as  trom  te«l»  the  varl»- 
I  road  througb   Shade 
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'  |22U.4ft.  nus     l2£'i.^i  910 


If  the  lioe  be  run  directly  across  the  inouataina  on  the  course  149°  it 
will  pre  the  followlug  Mazinia  and  Minima  (appntxiiutilelf). 


LlDC  Bcron  the  Mts.  fi 


:ilSI>.6tt:  Si^ 
KI7.IW  LC«U 


2ll2.n>  13)0 
2ir.'i.77  I LK 


Eastern  Ditibion. 


OBM:«5e^lS3^i  1373)' 

ii«      «r,i' 

1 

M«>' 

Sfa-wlisu 

Icreek. 

b,Goo(^lc 


DitI,'    '■ 


iii.aj    ^iTW 


.'i21.0«  I2W 


;   wn       Creek. 


'  StHkM  Rook  Crecli 


o'ck  Crj  eek. 


I  «.       rreek. 
I    >1<J       creek. 


b,  Google 


1 

: 

MINIMA 

A 

Wn^JouTK 

IMM. 

A 

Elev. 

A    Isei-. 

il9T.K 

620' 

sa».TO 

70e.S  ;  IkV 

ens' 

70   878 

Creek. 

7)5 

ro 

7H6 

70  728 

« 

761 

lU   7;ffl 

f< 

787 

:u|  ins 

aass.™ 

1883)' 

Tifio         a 

70'  7B5 

3«5.l« 

ia^U5' 

2!m 

!< 
W 

S6I 

1 

2U  mo 

70 1  MB 

3)'  m 

jo!  717 

Creek. 

aan.TO 

152.V 

asHO 

'" 

»■  707 

JTZJTO 

70'  8o0 

am,70  BH,-. 

9)   5% 

fTa^TO:  iH4 

70  189 

E.  Br-PatapBCO. 

m&TO  KM 

ao   iH) 

Run. 

aj«9.-«  511 

15,  481 

Deep  Run. 

at  10.011  53) 

K12.7U   fiil 

;ol  m 

=^■70 

(iia 

^StSJ 

raa 

^l^t 

(7reek. 

MM 

fO   .557 

w 

sw 

70   5H 

iU 

57a 

?SSi 

510 

Great  Kun. 

w 

528 

70  1«7 

X 

LIDI 

5Xt 

to'  .WB 

ro 

51B 

5J7 

ffS 

10 

wei.Mh 

eaz 

190V 

574 

BO    475 

?UI  47« 

Creek. 

70'  -5.t2 

aoHAW 

leefte' 

i 

i 

OOlolB 
70   IBB 

31 13.70  i  5611 

Creek. 

IHK 

3H3.«|  58S 

Ran. 

■» 

Wl 

» 

flS8 

ll8«.7o'  826 
31Ut!;0|  fill 

31SS^ 

633 

levfoo' 

Craek. 

a 

613 

A215.20  62S 

10 

»2t7.ool  noo 

ai   820 

3218.301  5^ 

;o 

877 

Sail.70ltf77 

b,  Google 
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A 

Btti. 

OaiiTM 

™«.  ■      i^  ■""-^'i 

»«.,   A 

23n. 

^1.         ™-    «^ 

,'3         am    1 

06>' 

3297.0] 

148.°I5' 

12S10   ]                         3at8.70 

Oil 

■  j.'i             0.51      ;33ftB.aW  000 

■  •■)             650      S3fl8.a) 

Oil 

! 

■  S             66H      Sn«1.7( 

Ml 

'crMilt. 

m 

■  a         5(«    siotIo. 

;  t)         uifi    I84I7.00 

3426.70 

023 

U2.V 

IWW !                          ':M30.20 

'il 

ICreek. 

i 

1                 ,st(».ao 

ilfl 

iCreek. 

b         .CT    |*m7n 

bl             97S     !»r<IZ.;i    Tibl 

'                          t 

1                 ■.tsie.on  m 

Crock. 

.  ki         SSI     awi-on 

.W» 

1 

g         SKI    ia;iS).7( 

m 

'Crrek. 

;^             5U     . 

adioM 

4M.5 

107.46' 

10600 , ;                       :-T03n.70 

va 

Creek. 

*iB4.7( 

i  '^            670 

aw  vo:  TiOi 

1  -3       5.S 

j;a).70'  .111 

374S.45 

ITi^iw' 

I23M' ; 

vi&x'  m 

,  a             623      .WB.70I  478 

■W7.a)  «o 

3874.70 

450.0 

I42.°tl0' 

'""'i!    ^ 

WSO.TOl  4.18 
mi.20-  3M 

i'3             ^ 

W:*-.i  '*« 

' 

4Ol:i.70l  .IST 

1 

4             SBS 

1060.30 

386 

127V 

13070' 

4             ."KM 

aes-o  .117 
i07«.aj  »( 

1             .Et 

Icreok. 

130.70!    06 

10(N.70,    98 

lfflf40' 

I6«30' 

1       1 

4              47 
* 

1213  70     70 

42ii:rS   U 

I2S6.7H   128 

Pond  emends  to  4276.70. 
Putopsco  R..  about  8  mllw 

below  Bi^tlmore. 
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JjUI  of  Elmalioiit,  aiwee  Mean  Tide,  through  the  Oounly  of  Indiana,  in 
Panniyltania,  eiypied  fnym  Ifo/t»  of  Surveg  unrler  Qen.  B.  Saupt,  for 
iK»   Sea  Bmird  Pipe  Line. 

By  O.  Barrbtt,  Jr. 

{Head  h^ore  Ihe  Amerioan  PhOoeepkieat  BoriHy,  Oetobir  r,th.  1877.) 


.,  Harked  with  Whilp  Pali 


1474.00      e'rightCliesluulOak.  OnlandofB    D.  Shuffer.     In 

1401.20  I  1489.55     40'  riglit  CiicuDiber  Tree.    Land  of  J.  L.  Buterbaugh. 
1418.25  I  1403.35     8'  left  White  Oak.  edge  of  woods.     Land  of  Sam'l  T. 

Fiillon. 
1429.15      1470.00      11'  rieLt  Apple  Tree,  in  orchard,  near  dnulling  of  S. 

I  T.  FhUoq, 

1442.90  I  1461.20     93'  riglit  White  Oak.  near  Public  Road.     Land  of  J. 

A.  Wiiisrone. 
1453.40  I  1433.SO  ,  170' from  Piu  Oak.     Smicksburg  3  miles  north. 
1481.90     1387.75  i  8(1' right  Wild  Cherry.    Land  of  Ephraim  Ritchey. 
1490.7-1  '  1403.00  ■  6' right  White  Oak.    Land  of  Chris.  Good. 
1496.90  I  1305.00     35' left  Poplar.  '■        "  "  Smiek*- 

\  burg,  •ibuat  2  miles  north. 

1515.50     1278.10     15'  riglit  apring  bouse  of  Baroahas  Lowe. 
1519.00  I  1313.30     15'  lefi  Apple    Land  of  Mrs.  Lena  Liikehart, 
1537.00  I  1292.00     20' left  White  Oak  ■'snag."    Land  of  Mrs.  Catharine 

Bowser. 
1544.80     1S15.93     89' right  While  Oak.     Land  of  Mrs.  Catharine  Bowser. 
1568.40      1464.50      90' left  dead  tree.     Land  of  John  Lewis. 
1569.90  '   1483.50      20' left  fence  slake.      " 
1561.30  ■  1480.70      52'  right       "  "  "  Between    Iwo 

I  piues,  on  high  hill,  very  prominent  point. 

1570.75      1309.30     9' richt  fence  slake,  150' right  dwelling  of  John  Lewis. 
1580.80  I  1338.60      8'  left  fence  stake.     Land  of  Isaac  Good.      About  18 

I  niileB  to  Indiana  and  20  miles  to  Kiitanning  fVom 

I  station  1580.80 

1589.95  ,  1279.30      4' right  dead  tree.     Land  of  Isaac  Quod. 
1599.20  I  1350.10      19' right  dead  Wild  Cherry.     Land  of  David  Elkin. 
1604.65      1300-80      37' left  dead  tree. 


16W.60     ia5B.50  6' left  Hickory.  Edge  Woods.  Land  of  .las.  M.  Wells. 

1631.65     1225.80  107' left  Wild  Cherry.    Edge  Woods.   Landofjaa.  M. 

Wells. 

1638.30  I  1237.20  50'  right  dead  tree. 

1642.80  '  1231.80  16' left  White  Oak.    Beginning  of  Woods. 

1652.05  I  1225.45  ;  12'  right          "          In  Woods.      Land  of  Rob(.  L. 

'  Habon. 

1665.50  '   1219.90  23'  left  White  Oak.     Edge  of  Woods.     Land  of  J.  L. 

i  I      Mabon. 

PBOC.  AHKR.  FBILOS.  BOO.  XVII.  100.  B 
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Trees,  &p..  Marked  with  Whlt«  PHlnt. 


I  SSMeft  WliiteOal 
'  78'  left  Beil  Oak. 
I  S' left  Maple. 

I  riglitui  gate  poet,  near  Absalom  Keff's  barn. 
16'  left  Wliite  Oak.    Land  of  Absalom  Neff. 
9'  right  White  Oak.  In  Public  Road,    Land  of  John 
Smith. 
right  fonco  stake,  between  house  and  ham  of  Mr. 


1725.45 

1727.55 
1739.00 
1745.30 
1757.20 
1762.85 
1778.90 
1781.50 
1785.95 
1794.40 
1B02.&') 
1819.00 


132fl.l5 
1393.00 
1821.20 
1810.40 
15l;l.60 
1294.40 


1881.45  1341.30 
1889.55  13.54.10 
1898  40  .  1373.10 
1910.90  1  1349.00 


2014.36  .  1584.40 
201S.75  1349.10 
2028.30     1460.90 


2079.85  1681.70 
2088.30  1394.30 
2100.a5  I  1457.80 
3113.4.5  I  1471.50 
8118.40  I  1470.60 
2125.7B  i  1413.00 
2140.20     1643,90 


Smith, 
i  32'  left  Ash. 
'  4'  riKlit  Cucumber  Tree, 
;  38'  nght  Asb.    Land  of  Allen  Hamilton. 

78'  Icit  Hickory.     Land  of  Mrs.  Hannah  F.  Hamilton. 
I  right  While  Oak.     Smi/rna  Churrh  900'  north, 
.  15'  left  Qum.     Land  ofSilas  W.  Brady. 
I  6'  left  Pin  Oak.  lu  woods.    Land  of  W.  A.  Hamilton. 
i  2'  left  fence  slake.    Land  of  Thomas  Stuart. 

21'  left  White  Oak. 

7'  tight  Red  Oak,    Top  Hill  in  woods. 

55'  right  large  White  Oak.  Land  of  James  Hopkins. 
Near  Public  Rood. 
!  6'  left  fence,  near  dwolling  of  Moses  T.  Work. 
I  15' right  White  Oak.     In  Road.    Land  of  E.  I.  Work. 

20'  right  Pin  Oak.  lu  Road.  Land  of  Wm.  I .  Work. 
I  70' left  Pine, 

4'  right  Pin  Oak,  in  woods. 

10'  left  White  Oak,  e<lge  woods.  Land  of  Mr.  Steffer. 
I  8'  left  "         Laud  of  Mr.  Steffer. 

6' left  White  Oak.     LandofAbner  Griffith. 

1'  left  fence  stake,  in  Public  Road. 

53'  right  Locust.    Land  of  Wm.  G.  Stewart. 

4'  left  Chestnut.  Land  of  Samuel  Lewis.  In  woods, 
I  10'  left  Chestnut.  Land  of  J.  J.  Williania.  Edge 
i      woods. 

53'  right  Chestnut,    In  fleld.    Marion,  \  mile  south. 
I  5'  right  White  Oak.    In  woods.      " 
I  3' left  fenceslake.    Infield.    I^and  of  Levi  Spencer. 
I  6'  left  Chestnut.     In  woods.  "  " 

I  14'  left  White  Oak.    In  clearing.    Land  of  James 

;  8'  left  dead  tree  in  field.     Land  of  James  Hunter. 
;  4'  right  White  Oak,  in  Public  Road.     Land  of  James 
I       Hunter. 

11' right  dead  tree.     Landof  Samuel  Lewis. 
'       15  miles  to  Indiana. 

53'  right  Hickory.     Land  of  "Abe '"  Lowman,  Jr. 

3'  left  Hickory.     Land  of  Goo.  Schrader. 

8'  left  Maple  lu  Public  Road, 

5'  right  dead  White  Oak.    LandofLorens  Reithmiller. 

9'  riglit  Wagon  Shed,  near  Reithmiller's  buildings. 

4' left  dead  White  Oak. 

3'  left  Hickory.     Beginning  woods. 
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Trees,  Ao.,  Marked  w 


aisaso  1458.10 

315S.IS  1424.00 

iim-iH  1396.70 

2167.00       

2167.95  1309.10 

2201.60  1588.10 

3206.00  1647.80 

3315.60  1591,00 


8233.85     1624.10 


3250.90  1620.60 
9356.90  1640.10 
2263.00  .  1626.00 


2:t02.25       

2307,45  1643.90 

2314.90  1665.10 

2833.75  1653.00 

2^Sa.Sr>  1625.00 


2368.50  I  1446.50 
2383.50  \  1427.70 
2393.80  i  1442.00 
2405.30  I  1395.00 
2417.50  I  1430.90 
2430.35  i  1535.80 

2433.45  1539.70 
2450.45  I  1606.90 
2457.45  1584.80 
2469.35  {  1381.30 
2480.80  I  1576.40 


o  the  lett. 


1.75 


9'  right  I^nn,  In  iMie  Roail.  Land  of  Solomon  Full- 
mer.   In  wooda. 

15'  right  Beech. 

4'  right  Beech.    In  iroods.     IianA  of  Eiutcr  Heirs. 

In  Public  Road, 

1 '  right  Maple.     In  nooda.     Land  or  Eintec  Heirs. 

ll'leflOum.     Id  woods.     Land  of  W.  N.  Barr. 

1 '  left  dead  tree.    Out  of  woods. 

34'  left  Cucumber  Tree.  On  land  of  Mrs.  Eliza  Rico, 
Mrs.  Rice's  buiidinga  to  the  risht. 

In  Public  Rnad.    14  miles  to  Indiana. 

1'  right  small  dead  Chestnut,    Beginning  woods. 

8'  light  M^ple.     In  woods. 

13'  right  While  Oak.    In  womIs.  Land  of  Joseph  Ober. 

6'  left  small  White  Oak. 

IG' right  "Snag." 

7'  left  Chestnut.     In  woods. 

46'  left  dead  Whit«  Oak.     Out  vioodn. 

50'  right  Slump.     Iiund  of  Moses  and  Win.  Lydick. 

4' left  'Big"  While  Pine. 

9'  left  Poplar.    Beginning  of  woods. 

8'  left  White  Pine,  in  Public  Road  on  land  of  Jacob 
Fyock. 

In  cross  roads.     Dunkard  Chui 

15'  left  White  Oak.     In  Public 

U'leftGum. 

5' right  Chestnut,  Landof  Geo.  Wise.  In  Public  Road. 

10'  It'ft  fence  piist.  Solomon  Wise's  buildings  to  the 
right. 

13'  left  dead  Wliil«  Oak.    Land  of  Mr.  Mumma. 

S'  right  White  Oak.  Mrs.  Catbariue  Barr's  dwelling 
to  the  right. 

11'  right  Pine. 

16'  right  Apple  Tree,     Land  of  John  Buterbaugh. 

4'  right  dead  Pine.     Mills  and  Dam  to  llio  right. 

15'  left  dead  White  Oak. 

14'  left  dead  White  Pine.   Land  of  Mrs,  J.  H,  atiimpf. 

4'  left  dead  Pine  in  dealing.     Land  of  Solomon  Butef' 

11'  right  White  Oak,  near  Public  Road. 

73' left  Pine  "Snag." 

58'  leftlarge  Maple.    Land  of  Wm.  H.  Lutmitn, 

16'  left  White  Pine.    Back  of  Luiman's  buildings. 

4'  left  Red  Oak,     On  land  of  Mrs.  McCullagb . 

In  Pnblic  Road,  near  old  Planing  M'll,    Cookport  i 

mile  to  the  south. 
6'  right  Chestnut,     Land  of  RichanI  Cdok. 
1'  right  Chestnut.     In  woods. 
2'  right  Pine.     In  Public  Road. 
4' left  Pine. 

3'leftPine,  "  "       LandofOeo.  Baker. 

11'  right  Slump.        "  " 

16' right  fence  "  "    LandofPcterLeasure. 
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2661.71! 



2568.85 

1680.40 

2072.15 

1574,80 

3584.80 

1517.80 

2589.20 

2592.30 

iVasiso 

2595.45 

1486.30 

2608.80 

1570.50 

2810.10 

1S12.30 

2614.00 

1487.90 

2821.95 

1610.20 

2628.15 

1638.40 

2628.25 

1826.70 

36.18.30 

1527,00 

3840.15 

1510.00 

2642.95 

1528.70 

2605.15 

1880,10 

2661,00 

2664.50 

2666.  S4 

m'iM 

2676.20 

1738.30 

3663.45 

1869.10 

2691.50 

1930,80 

8701.05 

1974,80 

3705.20 

1956.70 

2707.50 

2710.20 

isieloo 

2714.80 

1973.30 

2719.55 

1963,30 

2722.90 

1940.80 

2729.00 

1808.00 

2739.65 

1965.30 

2745.55 

1999.20 

3751.00 

1991.40 

3753.00 

3762.25 

1970.80 

3770.80 

1941.90 

2774.25 

1005.70 

3779,70 

1848,30 

8781,65 

1843.90 

2788.55 

1830.80 

2790.65 

1825.80 

TrepB,  Ac, Harked  with  White  Paint 


12'  right  Pine.  ■■  ■' 

8'  right  Hemlock. 

Compton's  Saw  Mill  and  Dam. 

17'  ngLt  email  Pine. 

Right  Red  Oak,  In  voods. 

4'  leaHemlocli, 

6'  left        "  '•  In  wood  road. 

9'  left 

3'  left 

30'  left  Maple,  near  Public  Road.    Spruce  P,  0„  J 

mile  north.    Cherry  Tree  5i  miles  north,     Indiuia. 

16j  mites  south-west. 
4'  right  Heraloclt.     In  woods. 
3'riglil  White  Oak. 

Two  Lick  Creek  at  Rcptne's  old  Saw  Mill. 
9'  right  Maple.     Land  of  J.  C.  Repine. 
8'  ri^lit  Slump,    Land  ot  Thomas  Pallerson. 
Public  Road,     Church  to  left. 
Patteniott'g  liuildinga  to  left. 
4'  right  Cheetnut. 

7'  right  Chestnul.  Land  of  J.  C.  Leasure, 
28'  left  CliestDUt.  In  mad  knd  in  woods. 
1'  Hghl  Chestnul  Oak,     In  woods.     Land  of  Thuuus 

McDowell. 
9'  lull  Chestnut  Oak     Land  of  Robert  Pershing, 
28'  ri^lit  fence  post- 
Pcrshing's  buildings  close  to  left. 
4'  left  fence  Btake, 
5'  right  Chesinut  Oak. 
1'  left  fence  stake  in  Public  Road. 
20' right  Hickory,     Land  of  J   T,  Thomas.  Sr. 
17' right  Clicstnul,     Landof  O.  J.  WiUiamB.   - 
5'  right  Chestnul  Oak,     Land  of  David  Martin. 
S'leftSUimp.   Highpoint.    Divide  between  Alleghanr 

and  Susquehanna  waters. 
19'  right  Stump. 
D.  Martin's  buildings  to  right. 
8'  right  Stump.    In  Public  Road.     Martin's  store  to 

right.   18  miles  to  Indiana.     16  miles  to  Ebensburg. 
30'  right  dead  Pine.    Land  of  J.  Martin, 
H' right  Hickory.     I.and  of  Mrs.  Nancy  Keith. 
3'  left  Beech.     Beginning  of  woods. 
4'  left  Beech,     Land  of  J.  Martin.    In  woods.    On 

waters  of  Dutch  Run,  flowing  into  the  Black  Lick, 
4'  right  Pine.     About  the  line  between  Indiana  and 

Cambria  Counties. 
4'  left  Hemlock, 


The  whole  of  the  stations  are  not  given,  as  I  thought  it  not  necessary. 

The  stations  "run"  by  hundreds  of  fc(.'t  and  the  decimals  of  a  hundred 
ftet,— Station  2790,85  would  read  :  two  hundred  and  seventy  nine  thousand 
aSd  sixty-five  feet ;  or,  53.85  miles. 
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Obitiiarii  NotifK  of  JoKir  C.  Crbsson. 

Bt  Fkkderick  PsALBt, 

{Bead  btforr  the  Anurii-an  PhilotopMcal  8oci»ty.  Or/obtr  19,  1877.] 

John  Chapman  Cresson.  late  Senior  Vice-President 
of  the  American  Philosophical  Society,  was  born  in  the 
City  of  Philadelphia,  on  the  r6th  day  of  March,  A.  D. 
1 806.  He  was  the  eldest  son  of  Joseph  Cresson  and 
Mercy  Chapman. 

His  paternal  ancestor  was  Solomon  Cresson,  who 
came  from  France  to  America  in  the  latter  part  of  the 
1 7th  century.  On  the  mother's  side,  he  was  descended 
from  John  Chapman,  who  came  to  Pennsylvania  in 
1 684,  among  the  first  settlers  of  the  Province,  and  who 
was  one  of  the  principal  Surveyors  for  William  Penn. 
On  both  sides  the  family  were  distinguished  members 
of  the  Society  of  Friends,  his  grandfather,  James 
Cresson,  being  an  esteemed  Minister.  His  grandfather, 
Dr.  John  Chapman,  was  a  man  of  very  eminent  ability, 
by  profession  a  Physician,  and  filled  many  public  sta- 
tions with  honor  and  fidelity.  He  was  a  member  of  the 
State  Legislature,  and  also  of  the  House  of  Represen- 
tatives of  the  United  States.  He  was  a  member  of  the 
American  Philosophical  Society,  having  been  elected 
February  12,  1768. 

After  receiving  the  usual  elementary  education  in 
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the  primary  schools,  the  subject  of  our  notice  was 
placed  as  a  pupil  in  the  Friend's  Academy,  then  under 
the  charge  of  Thomas  Dugdale  and  Joseph  Roberts.- 
These  were  two  of  the  best  instructors  of  their  day, 
and  under  their  care  he  secured  a  thorough  classical 
and  mathematical  education.  He  was  very  early  dis- 
tinguished by  the  accuracy,  extent  and  diversity  of  his 
knowledge,  and  the  training  which  he  received  under 
these  eminent  men  in  careful  habits  of  study,  and  in 
becoming  thoroughly  acquainted  with  what  he  intended 
to  learn,  characterized  the  whole  of  his  life  and  gave  a 
remarkable  tone  to  everj'thing  he  did. 

After  receiving  such  an  education,  his  first  impulse 
was  to  study  medicine,  and  he  made  the  usual  prelim! 
nary  preparations  for  it  that  prevailed  in  those  days, 
and  for  some  months  seemed  to  consider  it  as  his  future 
profession.  But  while  he  delighted  in  the  study  of  its 
principles,  he  shrank  from  the  labors  and  uncertainties 
of  the  practice  of  it,  and  after  very  valuable  acquisitions 
in  that  noble  science,  he  abandoned  the  study  and  de- 
termined to  become  an  Agriculturist.  He,  however, 
cherished  an  ardent  love  for  medicine,  and  the  mem- 
bers of  that  profession,  who  were  so  fortunate  as  to 
enjoy  his  friendship  in  after  life,  have  often  spoken  in 
high  terms  of  the  accuracy  and  extent  6f  his  medical 
knowledge. 

About  the  time  of  making  this  change  in  his  plans  for 
a  profession,  he  became  acquainted  with  the  late  Wm. 
H.  Keating,  who  had  been  recently  elected  Professor 
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of  Chemistry  applied  to  Agriculture  and  the  useful 
Arts,  in  a  Department  of  the  University  of  Pennsylva- 
nia, established  by  the  Trustees,  to  meet  what  was 
then  a  matter  of  great  necessity,  and  the  results 
of  which  as  we  shall  see  hereafter  were  very  important 
to  the  City  of  Philadelphia.  In  his  attendance  upon 
the  lectures  and  other  instruction  of  Professor  Kearing, 
he  added  greatly  to  his  stock  of  knowledge,  and  he  was 
therefore  well  fitted  to  begin  the  study  of  Agriculture. 
He  was  placed  under  the  charge  of  the  late  Isaac 
Price,  of  Chester  County,  and  spent  over  a  year  in  his 
family  and  under  his  instruction,  becoming  well 
grounded  in  all  of  the  details  of  farming,  and  doing 
with  his  own  hands  every  kind  -of  farm  labor.  He 
subsequently  entered  the  family  of  the  late  James 
Worth,  of  Bucks  County,  as  pupil  and  friend,  and  with 
him  completed  his  education  as  an  Agriculturist 
Shortly  after  attaining  his  majority,  a  farm  in  Chelten- 
ham Township,  Montgomery  County,  was  purchased 
for  him  by  his  father,  and  he  prepared  to  enter  on  the 
real  business  of  hfe.  In  May,  1827,  he  married  Miss 
Letitia  L.  Massey,  daughter  of  Charles  Massey.  with 
whom  he  lived  happily  for  almost  fifty  years.  The 
issue  of  this  marriage  was  one  son  and  two  daughters; 
the  daughters  died  in  early  childhood.  The  son,  Dr. 
Charles  M.  Cresson,  is  still  living,  and  is  an  esteemed 
and  useful  member  of  our  Society.  Thus  setded  on 
his  farm,  andardendy  attached  to  Agricultural  pursuits, 
he  went  to  work  manfully  to  make  his  business  a  suc- 
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cess.  But  in  those  days  farming  was  far  from  profit- 
able; produce  of  all  kinds  bore  low  prices,  and  with 
all  his  zeal  and  industry,  and  leading  his  hands  In  all 
work,  the  results  gave  no  profit  to  represent  even  a 
moderate  interest  on  the  cost  of  the  farm.  After  fight- 
ing fortune  in  this  way  for  several  years  but  without 
immediately  abandoning  his  farm,  he  entered  into 
partnership  with  two  of  his  cousins  and  engaged  with 
them  in  commercial  business.  The  farm  was  sold  in 
1834  and  he  removed  to  Philadelphia,  and  from  this 
time  his  real  and  useful  history  begins. 

He  became  a  member  of  the  Franklin  Institute  in 
1831,  and  there  met  a  hostof  ardent  men,  the  founders 
and  builders  up  of  that  noble  Institution.  Prominent 
among  these  were  Samuel  V.  Merrick,  William  H. 
Keating,  Robert  M.  Patterson,  Alexander  Dallas 
Bache,  Isaiah  Lukens,  Benjamin  Reeves,  Matthias 
W.  Baldwin,  Franklin  Peale,  '  George  Washington 
Smith,  John  Wiegand,  John  F.  Frazer,  and  others 
equally  worthy,  with  whom  he  immediately  became 
intimate  in  his  friendship,  and  bound  by  a  kinship  of 
labor  in  the  attainment  and  application  of  useful  knowl- 
edge. Here  he  was  in  a  congenial  field,  his  old  friend 
and  preceptor,  Keating,  was  in  the  forefront  of  the 
zealous  workers  of  the  Institute,  and  Mr.  Cresson  soon 
showed  that  while  engaged  actively  in  farming  he  had 
not  neglected  the  text  books  of  Philosophy  and  Science. 

His  knowledge  of  mechanics  and  chemistry  was  very 
comprehensive,   and  was  immediately  made  available 
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by  placing  him  on  committees  charged  with  the  investi- 
gation of  mechanical  and  scientific  subjects.  We  have 
not  space  to  particularize  all  such  labors,  but  when  we 
say  that  for  more  than  forty  years  he  was  an  active 
member  of  the  Institute,  always  ready  for  duty  afnd 
always  earnest  in  work,  some  estimate  may  be  formed 
of  this  part  of  his  career. 

While  thus,  as  it  were,  entering  the  threshold  of  his 
practical  life,  the  corporate  authorities  of  the  City  of 
Philadelphia,  in  1835,  determined  to  erect  the  Gas 
Works  for  the  supply  of  the  city.  This  work  was  carried 
out  by  Samuel  V.  Merrick,  Esq.,  as  Engineer,  who  had 
prepared  himself  for  it  by  a  visit  to  Europe,  and  a 
personal  inspection  of  the  Gas  works  in  operation  there. 
On  the  completion  of  the  first  section  of  the  works  and 
putting  them  in  operation  in  1836,  Mr.  Merrick  desired 
to  be  relieved  from  the  superintendence  and  care  of 
the  manufacture  of  Gas,  and  he  was  accordingly  re- 
lieved. It  then  became  an  important  question  for  the 
Trustees  of  the  Works  to  decide  as  to  whom  the  man- 
agement of  so  important  a  business  should  be  entrusted. 
After  a  patient  inquiry  and  a  scrutiny  of  the  claims  of 
other  gentlemen,  the  place  of  Superintendent  was 
tendered  to  Mr.  Cresson,  and  being  strongly  urged  by 
his  friends  Merrick,  Keating,  and  Bache,  to  accept 
it,  he  yielded  to  their  wishes.  Mr.  Merrick  soon  after- 
wards resigned  as  Engineer,  and  Mr.  Cresson  was  then 
elected  to  that  place  as  well  as  the  one  before  held. 
He  occupied  these  important  and  highly  responsible 
FROC.  AifEB.  PHiLos.  soc.  xvn.  100.  T 
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positions  for  twenty-eight  years,  and  the  complete  suc- 
cess of  the  Works  in  their  manifold  constructions, 
manufacturing  processes,  and  the  safety  and  extent  of 
the  distribution  attest  his  marvelous  skill  and  ingenuity. 
In*  the  manufacturing  department  he  was  eminently 
successful,  and  the  profits  as  well  as  the  usefulness  of 
the  Works  have  become  proverbial.  While  engrossed 
in  such  labors  the  Professorship  of  Mechanics  and 
Natural  Philosophy  became  vacant  in  the  Franklin  In- 
stitute, and  in  1837,  Mr.  Cresson  was  unanimously 
chosen  by  the  Managers  to  fill  it.  He  accepted  the 
appointment,  and  in  this  new  field  he  soon  took  a  high 
rank  among  the  scientists  of  the  day.  His  lectures 
were  remarkable  in  the  comprehensive  clearness  and 
simplicity  of  their  style,  and  for  the  fullness  and  com- 
pleteness of  their  illustrations,  and  his  old  students 
speak  of  them  to  this  day  in  the  highest  terms  of  praise. 
While  he  was  holding  this  chair,  the  Controllers  of 
the  Public  schools  of  Philadelphia  determined  to  reor- 
ganize the  City  High  School,  and  placed  that  work  in  the 
hands  of  Professor  Alexander  Dallas  Bache.  The  plan 
adopted  by  him  embraced  a  department  of  Mechanics 
and  Natural  Philosophy,  and  upon  his  recommendation 
Mr  Cresson  was  elected  to  the  Professorship.  He 
held  this  office  for  about  two  years,  discharging  its 
duties  with  great  fidelity  and  success,  but  the  time 
taken  was  found  to  trench  too  much  on  his  other  en- 
gagements, and  he  resigned  it,  to  the  great  regret  of 
his  associated  professors  and  the  students. 
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Mr.  Cresson  had  by  this  time  won  a  distinguished 
reputation  in  the  scientific  world,  and  in  appreciation 
of  it,  the  Trustees  of  the  University  of  Pennsylvania 
conferred  on  him  the  honorary  degree  of  Master  of 
Arts. 

A  year  or  two  later,  he  received  from  the  Universitj* 
of  Lewisburg,  Pa.,  the  honorary  degree  of  Doctor  of 
Philosophy. 

In  the  year  1855,  Samuel  V.  Merrick,  Esq.,  the  chief 
founder  and  second  President  of  the  Franklin  Institute, 
resigned,  and  Mr.  Cresson  was  elected  almost  by  ac- 
clamation, to  succeed  him. 

The  establishment  of  the  Franklin  Institute  in  the 
year  1824,  chiefly  through  the  devotion  and  personal 
exertions  of  Messrs,  Merrick  and  Keating,  led  to  a 
more  thorough  appreciation  of  the  dependence  of  the 
useful  arts  on  the  physical  sciences.  The  Institute 
was  soon  a  pronounced  success.  It  /brought  together 
the  best  scientists  of  the  City,  and  the  great  body  of 
intelligent  manufacturers,  mechanicians,  merchants,  and 
professional  men,  and  it  thus  entered  on  a  career  of 
usefulness  which  probably  has  not  been  excelled  any- 
where. 

On  coming  to  the  City,  Mr.  Cresson  entered  actively 
in  the  work  of  this  body  and  for  upwards  of  forty  years 
was  an  active  participant  in  its  labors  and  usefulness.' 
As  a  member  or  chairman  of  important  committees,  as 
President,  Professor  and  Counselor,  he  was  always 
prepared  and  earnest.     His  usefulness  was  manifested 
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in  an  'eminent  degree  as  Chairman  of  the  Committee 
on  Science,  to  which  place  he  was  elected  on  the  resig- 
nation of  Professor  Bache,  tn  1844,  and  the  reports 
and  records  of  that  Committee  illustrate  in  their  vast 
fields  of  inquiry,  and  the  valuable  results  to  inventors, 
the  fertility  of  his  own  resources  and  the  wisdom  of  his 
selection  of  the  sub-committees  charged  with  the  duty 
of  making  investigations. 

As  a  philanthropist,  Mr.  Cresson  was  equally  dis- 
tinguished. He  was  for  many  years  a  Manager  and 
one  of  the  Vice-Presidents  of  the  Pennsylvania  Institu- 
tion for  the  Instruction  of  the  Blind,  one  of  the  Mana- 
gers of  the  Episcopal  Hospital,  and  of  the  Western 
Saving  Fund  Society,  and  a  member  of,  and  contribu- 
tor to,  other  charitable  institutions.  But  his  services 
in  these  respects  were  specially  made  available  for  die 
Institution  for  the  Blind,  for  the  Saving  Fund  Society, 
and  for  the  Episcopal  Hospital,  his  connection  with 
them  terminating  only  at  his  death,  and  the  manage- 
ment of  these  great  charities  expressed  their  sorrow 
for  his  loss,  in  resolutions  that  truly  declared  his  merits 
and  services. 

In  the  year  1852,  he  was  elected  a  Trustee  of  the 
University  of  Pennsylvania,  which  office  he  also  held 
at  the  time  of  his  decease. 

In  this  body  he  was  distinguished,  as  in  all  other 
places,  by  devotion  to  the  best  interests  of  the  institu- 
tion, heartily,  co-operating  and  sometimes  leading  in 
the  great  improvements  that  have  been  made  in  the 
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methods  and  extent  of  the  instruction  given  to  the 
students. 

Mr.  CressOn  served  for  several  years  as  a  Manager 
of  the  Schuylkill  Navigation  Company,  while  its  affairs 
were  under  the  Presidencies  of  Solomon  W.  Roberts, 
Esq.,  and  Charles  Ellet,  Jr.,  Esq.,  and  he  gave  useful 
aid  in  preparing  plans  and  carrying  out  Uie  great  en- 
largements of  the  canals  and  other  works  of  that  Com- 
pany during  the  years  1845  and  1846. 

He  was  elected  President  of  the  Mine  Hill  and 
Schuylkill  Haven  Railroad  Company,  in  the  year  1847, 
which  office  he  held  until  his  death.  Under  his  adminis- 
tration of  the  affairs  of  this  Company,  its  trackage  and 
equipments  were  largely  increased,  and  it  became  the 
principal  carrier  to  the  canal  and  railroad  trunk  lines  of 
the  Anthracite  Coal  trade  of  Schuylkill  and  Northum- 
berland Counties. 

He  was  appointed  one  of  the  original  Commissioners 
of  Fairmount  Park,  and  was  a  prominent  participant  in 
perfecting  the  organization  of  that  body,  and  in  adopt- 
ing its  preliminary  plans  for  the  extension  and  arrange- 
ment of  the  Park.  Having  at  this  time  been  relieved 
from  some  of  his  other  appointments  and  duties,  he 
found  in  the  work  of  the  Park  a  renewal  of  his  old  affec- 
tion for  rural  occupation,  and  he  cheerfully  yielded  to 
the  call  of  the  Park  Commission  to  become  their 
Chief  Engineer.  He  entered  on  this  field  of  duty 
with  a  zeal  and  fidelity  that  soon  manifested  his  power 
and  genius. 
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His  *  plans  for  the  improvement  of  the  Park  were 
simple  but  comprehensive.  He  seized  upon  the  natural 
features  of  the  land  and  the  presence  of  its  ancient 
forest  trees 'to  lay  out  roads  and  pathways,  that  should 
traverse  attractive  and  beautiful  spaces  and  present  to 
the  eyes  of  the  visitors  resting  places  of  a  graceful  and 
attractive  character. 

To  him  the  arrangement  and  embellishment  of  the 
Park  was  a  labor  of  love,  and  he  still  worked  for  it 
when  unable  to  leave  his  house  and  bed,  while  suffer- 
ing from  acute  disease. 

He  had  the  wide  area  of  the  Park  mapped,  as  it  were, 
upon  his  brain,  and  his  directions  to  his  assistants  for 
the  prosecution  of  their  work  were  as  clearly  given  as 
if  he  were  standing  by  them  in  the  field.  But  he 
yielded  at  last  to  the  necessity  of  parting  from  a  work 
calling  for  such  continual  mental  labor,  and  he  resigned 
at  the  close  of  the  year  1875. 

In  the  year  1839,  he  was  elected  a  member  of  the 
American  Philosophical  Society,  and  the  proceedings 
contain  many  evidences  of  his  success  as  an  original 
investigator  and  careful  student  of  science. 

He  was  elected  one  of  its  Vice-Presidents  in  1857,  and 
by  continued  re-elections  he  became  the  Senior  Vice- 
President,  and  held  that  office  when  death  terminated 
his  membership  with  us. 

He  visited  Europe  once  on  professional  business, 
and  twice  for  medical  advice,  and  during  these  visits 
became  acquainted  with  the   prominent   scientists  of 
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Great  Britain  and  France,  and  he  often  spoke  of  the 
heartiness  with  which  he  had  been  received  by  them, 
and  of  the  special  benefits  he  had  derived  from  his  in- 
tercourse with  them: 

We  have  now  briefly  sketched  the  active  life  and 
labors  of  Mr.  Cresson,  and  the  results  which  they 
brought  to  him  in  the  way  of  reputation  and  honors. 

It  remains  to  us  now  to  endeavor  to  portray  him  as 
a  man.  and  to  show  that  with  the  endowment  he  had  of 
such  goodly  gifts,  he  was  equally  blest  with  moral 
and  social  virtues,  and  with  physical  strength  and 
beauty. 

Mr.  Cresson  had  a  stature  of  over  six  feet  in  height, 
his  frame  was  in  harmony  with  it  in  being  large  and 
well-proportioned.  His  head,  although  not  large,  was 
admirably  formed,  and  his  countenance  was  mild  and 
beautiful,  lighted  up  wi_th  eyes  brilliant  and  expressive. 

His  manners  were  easy  and  dignified,  receiving 
every  one  with  affability,  kindness  and  courtesy,  but 
never  permitting  undue  familiarity.  He  possessed 
great  conversational  powers,  and  his  extensive  read- 
ing and  knowledge  gave  him  the  command  of  a  vast 
variety  of  subjects,  which  enabled  him  to  become  an 
acceptable  associate  of  old  and  young,  learned  or  un- 
learned, and  to  give  exquisite  pleasure  to  all  brought 
into  personal  contact  with  him. 

He  always  had  strong  religious  convictions,  and  his 
early  training,  as  a  born  member  of  the  Society  of 
Friends,   undoubtedly  gave  him  his  robust   morality. 
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He  lost  his  membership  in  that  Society  by  his  marri^e 
with  a  lady  who  was  not  a  member,  and  while  he 
always  remained  on  terms  ot'  great  intimacy  and 
friendship  with  his  old  friends  of  the  good  Quaker 
faith,  his  mind  was  awakened  to  religious  principles  of 
a  more  definite  and  outwardly  expressed  form,  and  he 
became  by  baptism  and  confirmation  a  full  member  of 
the  Episcopal  Church.  In  this  membership,  as  in  every- 
thing else  he  did,  he  was  ardent,  consistent  and  useful, 
freely  giving  of  his  labor  and  substance  in  aid  of 
Church-work,  and  by  personal  example  giving  force 
and  beauty  to  his  Christian  life.  In  his  family  he  was 
the  affectionate  and  dearly  loved  son  and  brother,  the 
kind,  indulgent  and  devoted  husband  and  father, 
entwined  around  every  heart  with  the  strongest  bonds. 

He  was  a  man  of  great  moral  and  physical  courage, 
never  fearing  to  call  a  fault  or  a  crime  by  its  right 
name,  and  never  hesitating  by  personal  interposition 
to  endeavor  to  check  or  subdue  a  wrong  doer  whom 
he  found  engaged  in  work  threatening  the  peace  or  se- 
curity of  private  citizens  or  of  the  public.  Sustained  by 
these  well-balanced  virtues,  and  by  his  sincere  religious 
principles,  and  his  thorough  trust  in  the  goodness  and 
wisdom  of  God,  he  went  through  a  life  of  nearly  seventy 
years,  always  cheerful,  happy  and  useful,  and  looking 
forward  to  the  close  with  faith  and  hope  quite  equal  to 
those  of  the  patriarchs  of  old. 

In  his  early  manhood  he  had  two  very  severe  at- 
tacks of  illness,  both  of  which  brought  him  to  the  verge 
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of  the  grave,  but  even  then  his  meek  and  quiet  spirit 
and  his  strong  trust  greatly  aided  his  physicians,  and 
he  seemed  to  be  providentially  raised  for  his  future 
work.  During  the  holding  of  the  great  Sanitary  Fair 
in  Philadelphia,  in  the  year  1864,  in  the  preparation  for 
which  and  in  its  management  and  success,  he  had 
borne  a  great  share,  the  first  symptoms  of  the  disease 
which  terminated  his  life  made  their  appearance. 

He,  however,  speedily  recovered  from  the  violence 
of  the  first  attack,  but  the  disease  assumed  a  chronic 
form,  and  went  on,  year  by  year,  in  spite  of  usual  reme- 
dies, increasing  in  its  activity,  and  gradually  leading  to 
that  prostration  which,  in  1872,  took  him  to  Europe  to 
seek  special  advice.  He  returned  much  invigorated 
by  the  treatment  and  voyage,  but  in  a  few  months  the 
unfavorable  and  violent  symptoms  again  returned,  and 
he  made  a  second  visit.  On  this  occasion  he  submitted 
to  several  operations  of  lithotrity,  and  embarked  for 
home  in  the  hope  that  he  was  permanently  relieved. 
He,  however,  had  a  painful  voyage,  and  after  he 
reached  home  he  gradually  became  more  and  more 
impaired  in  health,  and  was  finally  confined  to  his 
chamber  and  couch.  Here  for  many  months  he  suf- 
fered the  most  intense  pain,  which  could  only  be  made 
bearable  by  the  strongest  opiates,  but  in  the  short  in- 
tervals of  ease  he  was  the  same  cheerful  and  ready 
friend,  pouring  out  the  vast  stores  of  his  knowledge, 
philosophizing  on  the  pleasures  of  nature,  the  mysteries 
of  life  and  death,  and   looking  forward   with  hope, 
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patience  and  faith,  to  the  time  when  all  pain  and 
suffering  would  cease,  and  his  reward  for  it  all  would 
be  found  in  the  peace  and  rest  of  Heaven. .  It  was 
during  these  years  of  trial  and  suffering  that  all  the 
beauties  and  harmonies  of  his  character  shone  with 
marvelous  effect.  His  friends  left  his  chamber  greatly 
wondering  what  manner  of  man  he  was  who  could  bear 
so  much  without  repining,  and  they  went  forth  thank- 
ful for  such  an  example,  and  gready  strengthened  by 
it  for  their  own  application. 

He  sank  quieriy  to  rest  as  the  sun  was  setting,  on 
the  27th  day  of  January,  1876,  in  the  70th  year  of  his 
age,  taking  his  departure  with  his  eyes  resting  on  the 
old  forest  trees  of  the  Woodlands,  then  stript  of  foliage 
and  taking  their  winter  rest,  but  with  the  consciousness 
on  his  part  that  the  coming  Spring  would  awaken 
them  to  a  resurrection  of  beauty,  and  that  he  also  in 
due  time  would  rise  again  in  a  spiritual'  body,  and  be 
made  one  with  his  Master.  Christ,  in  glory. 

For  more  than  sixty  years  he  was  my  associate 
friend  and  brother.  His  life  was  part  of  my  life,  we 
lived  and  labored  together  in  the  same  fields,  partook 
of  the  same  cares  and  trials,  and  while  I  pay  this  loving 
tribute  to  his  memory  I  feel  that  I  but  speak  for  all 
when  I  say 

"  None  knew  him  but  to  love  him. 
None  named  him  but  to  praise." 
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Laad  PlanU,  rectnlltf  dueovered  in  the  Btlurian  Bccki  of  the  United  State*. 

By  Leo  Lbbqdbbsuz. 

(Amd  before  the  American  Philotophieal  Soeiety,  October  10,  18TT.) 

The  first  remalDS  of  land  pl&nta  known  from  the  lower  Silurian,  were 
fonnd  some  years  ago  b;  Dr.  S.  S.  ScoviUe  in  blue,  hard,  sandy  clay,  or 
marly  shale,  of  the  Cincinnati  group,  on  Lougstreet  Creek,  six  miles  eut 
of  Lebsnon,  Ohio. 

This  discovery,  an  important  one  for  the  Natural  History  of  this  country, 
was  recorded  in  the  Am.  Joura.  of  Sciences  and  Arts,  Jan.  1874,  p.  31,  and 
the  remains,  representing  two  tVsgments  of  stems  or  branches,  were  brieOy 
described  at  the  same  time.  Their  reference  to  the  botanical  group  of  the 
BigHlarim,  was  then  hypothetical ly  admitted,  trom  thetikenessof  the  scars 
of  tbe  surface  of  one  of  the  figments  to  species  of  this  genus  :  8.  Brardei, 
8.  Menardi.  etc. 

Later.  Prof.  Newberry,  to  whom  the  same  spedmens  were  commuoi- 
cated  also,  gave  an  account  of  them  with  flgures  in  the  same  Journal,  Aug. 
1874,  p.  110.  considering  them,  in  the  conclusion  of  his  remarlta,  sb  casts 
of  some  large  Faeoide  or  marine  plants.  As  the  doubt  could  notbecleared 
up  by  mere  discussion,  the  ttubject  was  dropped,  in  the  hope  that  tbe 
discovery  of  other  materials  of  tbe  same  kind  might  afford  more  light  upon 
tbe  trae  character  of  these  vegetable  remains. 

In  tbe  meanwhile,  as  tlie  specimens  of  Dr.  Bcoville  had  been  relumed 
to  me,  I  made  a  new  and  more  atlenllve  study  of  them,  had  Ihein  carefully 
flgnred.  and  tlie  characters  given  in  the  original  description  being  recog- 
DiEed  as  eiact,  all  the  documents,  spi-'cimeDS  and  drawings  were,  at  the 
request  of  Prof.  J.  D.  Dana,  sent  to  him  for  examination,  and  also  re- 
ferred by  himself  to  Profs.  D.  C.  Eaton  and  A.  E.  Verrill  of  New  Haven. 
These  celebrated  Naturalists,  the  more  competent  judges  on  the  subject, 
recognised  the  fragments  as  positively  referable  to  land  plants  by  their 
characters. 

Other  specimens  still  more  evidently  representative  renlains  of  land 
vegetation  were  soon  after  communicated  t>om  the  Silurian  of  Cincinnati, 
and  also  from  the  lower  Helderberg  Sandsionc  of  Michigan  ;  and  as  still 
moreof  the  same  kind  had  been  promised,  the  publicallun  of  the  descriptions 
was  postponed,  in  order  to  have,  for  indisputable  evidence,  a  sufficienl 
number  of  these  vegetable  fragments,  from  which  also  the  relative  charac- 
ters of  this  new  flora  might  be  discerned. 

Just  DOW  a  branch  of  a  fein  has  been  obtained  from  the  Silurian  Schists 
or  Slatefl  of  Angera,  France,  and  tbe  fact  la  reported  to  the  Academy  of 
Sdence  of  Paris,  by  Count  Saporta.  with  tbe  remark,  thai  this  Important 
discovery  was  forestalled  in  America,  where  remains  of  Silurian  Land 
Plants  had  been  found  whose  description  would  be  greatly  desirable  at  the 
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We  have  thus  &  sufficient  reason  for  the  publication  of  ttie  following 
documeatfl  relative  to  ttie  subject. 

Dbschiption  of  Species. 
QenuH  P8IL0PHYTUM,  Daws. 

Quat.  Journ.of  tbe  Ocol.  Soc.  of  London,  p.  478. 

"  Lycopodiaceous  plants,  branching  dicbotomously  and  covered  'with  in- 
terrupted ridges  or  closely  appreesed  minute  leaves ;  the  stems,  springing 
from  a  rhizome,  having  circular  areoles  sending  forth  cylindrical  rootlets. 
Internal  structure,  an  axis  of  scalariform  vessels,  surrounded  by  a  cylinder 
of  parenchymatoeo  cells  and  by  an  outer  conical  cylinder  of  elongated 
woody  cells  ( prose nchy ma).  Fructification  probably  in  lateral  masses  pro- 
tected by  leafy  bracts." 

The  species  which  I  have  to  describe  here  differs  by  these  points  only 
ftom  the  generic  description  ;  the  stonis  of  one  of  them  has  not  any  inter- 
rupted ridges  or  striffi  of  any  kind  ;  both  are  without  leaves.  But  in  the 
species  described  by  the  author  the  leaves  are  either  rudimentary  or,  more 
generally,  the  stems  are  naked,  either  in  theiroriginBt  growth  or  by  denuda- 
tion, caused  by  macerationorother physical  circumstances.  For  example, 
PsUophytum  elegant  and  P.  ytabrum  have  no  leaves ;  P.  robutliv,  judg- 
ing lYom  flgurc  131  in  Dawson's  PrrcarbonifeTVUt  plattti  of  the  Geologi- 
cal Burvey  of  Canada,  bears  leaves  at  the  extremity  of  the  branches  only, 
and  the  stems  appear  smooth  as  they  are  also  in  P.  gU^rum. 
PSILOPRTTtTH  OEACILLIMCH,  sp.  nov. 

Pi.  I.  fig.  3. 

Stem  very  slender,  dicbotomously  branching,  smooth  or  naked  half 
round,  slightly  channeled  in  the  length  ;  biunches  numerous,  of  various 
length,  filiform. 

The  stem  is  scarcely  one  millimeter  thick  al  the  base  ;  the  upper  branches, 
curved  as  from  a  spiral  unfolding,  are  slender,  gradually  attenuated  and 
capllliform,  or  of  the  thickness  of  thin  thread  at  their  extremities. 

The  plant  embedded  in  hardened,  blue,  shaly  clay  or  marl,  is  Iransfonncd 
into  coal,  part  of  the  branches  broken  and  displaced  having  led  their  prints 
as  lialf  cylindrical  concave  moulds.  This  character,  as  also  the  depression 
in  the  middle  and  along  the  whole  axis,  proves  the  woody  or  vascular 
texture  of  the  plants  and  of  course  se|iarates  them  tVom  the  Fueoid*. 

Comparing  this  specimen  with  species  published  iiy  Prof.  Dawson  Arom 
the  Devonian  measures  of  Canada,  its  relation  to  P.  etegani,  QuaL  Journ. 
Geol.  Soc.,  Nov.  1862,  p.  S11  PI.  xiv,  flg  39,  80,  is  recognized  as  quite  close. 
But  the  affinity  of  the  characters  is  still  more  marked  with  a  plant  of 
Ftiiophstum  as  restored  in  its  original  state  for  exempliflcation  of  the 
geuus  in  tlie  Proceedings  of  the  same  Journal,  Jan.  18CB,  p.  479,  fig.  i.  If 
(his  figure,  whose  stem  is  without  leaves,  was  tlie  exact  representative  of  a 
peculiar  species  I  should  have  considered  our  Silurian  form  as  identical 
with  that  of  Canada. 
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The  specimen  from  Ciaclnnati,  a  piece  of  shale,  one  or  two  centimetera 
thick,  hae  on  tbe  reverse  fragmentarf  remains  of  the  same  plant,  especially 
some  upper  branchlels  like  flg.  3a,  more  evidently  hooked  than  those  of  the 
maio  stem.  Both  the  upper  and  lower  surfkce  of  the  shale  are  smooth, 
have  no  animal  remains  ;  but  tbe  Intermediate  layers  hold  small  moltuscaa 
species  characteristic  of  the  Cincinnati  Group. 

SaMtat.  Near  CoriDeton,  opposite  Cincinnati,  in  the  bed  of  the  Licking 
River.     Found  by  Hr.  Ed.  Ulrich  ;  communicated  by  Rev.  II.  Herzer. 

PfllLOPHTTDJI  COENUTUK,    sp.  HOT. 

PI.  I.  fig.  1. 

Stem  thick,  dicbotomous ;  divisions  variable  in  distance,  tbe  terminal 
ones  short,  poiuted,  nearly  equal  in  size  and  length  ;  surface  slightly  rugose 
and  irregularly  striate. 

The  branches  in  the  iiwer  part  are  thick  comparatively  to  their  length, 
three  to  four  millimetres,  irregularly  striate  when  decorticated,  or  merely 
punctate  upon  the  thin  bark,  with  small  projecting  dots  resembling  the 
basilar  remains  of  scales  or  small  decayed  leaves;  lateral  branches  short, 
narrowed  to  a  sharp  point ;  the  upper  or  terminal  ones  about  equal  in 
length,  appearing  like  a  pair  of  small  pointed  horns. 

The  species  is  comparable  only  to  some  of  the  fragments  not  specified 
but  figured  by  Prof  J.  W.  Dawson  (Qeol.  Survey  of  Canada,  Fossil  Plants 
of  the  Devonian  and  Upper  Silurian  formations,  figs.  243,  344).  The 
author  remarks,  "that  these  fragraenW  are  probably  originating  in  the 
Upper  Silurian  of  Gasp£  ;  that  as  tliey  are  found  in  the  lower  part  of  the 
Limestone  which  underlies  the  Devonian  G)asp£  Sandstone  and  become 
more  abundant  in  the  upper  beds,  this  suffices  to  indicate  the  existence  of 
ueighboring  land,  probably  composed  of  the  Silurian  rocks,  and  support- 
ing vegetation. ' ' 

From  the  preservation  of  its  branches  even  to  the  smallest  subdivisions, 
the  specimens  here  represent  part  of  a  plant  embedded  in  tbe  place  of  Its 
growth-  The  matrice  is  a  piece  of  very  hard  calcareous  shale,  seven  to 
eight  millimetres  thick,  bearingon  one  side  irregularundutations  like  ripple 
marks,  without  any  trace  of  organic  remains,  and  on  the  other  the  frag- 
ments of  plants  aa  Hgured  here.  The  branch  in  a  represents  a  different 
spedee,  and  Indeed  a  marine  or  rather  a  brackish  plant,  closely  related  to 
species  of  the  present  genus  Ohoria,  Stack.  This  fragment  seems  to  have 
been  mixed  in  the  tide  pools  wllh  freshwater  or  land  plants  growing  there. 
For,  auother  thick  specimen  of  tbe  same  locality,  and  compound,  bears  a 
profusion  of  marine  mollusks,  and  has  only  branches  of  this  as  yet  undes- 
cribed  marine  species ;  Oalamophycu*  teptu»,  whose  character  may  as  well 
be  here  fixed.* 

•  Genus  CALAM0PHYCU8. 
Same  ofaaracters  as  the  species. 

CaLAMOPHTOCB  SKPTD8,  sp.  nov. 
Fronds  simple,  cylindrical,  elongated,  gradually  tapering  to  a  point : 


b,Goo(^lc 


ffabitat.  Lower  Heldebei^  Baodstone.  Micbigsn.  Discovered  and  oom- 
mnnicsted  by  Dr.  Carl  Rominger,  Stale  Qeologlst. 

CALAMARI^. 
Ahrdlaria  1  Brgt 

Stem  articulate  ;  leaves  virticillate,  lingiilate,  gradually  narrowiDg  to  the 
base,  either  pointed  or  rounded  at  the  lop  ;  midrib  thicli. 

Our  species  differs  tVom  the  gcDerlc  churaclers  by  tlic  abeeDCe  of  a  mid- 
rib. The  leaves,  however,  are  very  Binall,  indistinct,  their  substance  being 
amalgamated  into  that  or  the  stone,  and  the  nervation  is  nearly  obsolete. 

This  vegetable  form  might  be  referable  to  Bphtnophylium,  or  even  to 
some  peculiar  generic  division.  It«  characters  relate  it  positively  to  the 
sections  of  the  Catamarii?.  nn  far  a»  it  is  ftxcd  until  now. 

ANNt;LABIA.   ROMINOEKI,    ap.  DOV. 

PI  I.  fig.  ^. 

Btems  long  and  slender,  articulate,  smooth  ;  articulations  at  regalar  short 
distances,  inflated,  bearing  oblique  branches  and  leaves :  leaves  smalt. 
Ungulate,  apparently  flat,  either  truncate  or  rounded  at  the  top ;  nervation 
ohsoletf. 

The  inflated  nodi  and  the  flattened  leaves,  refer  the  plants  to  Sphtna- 
phyll'im,  while  the  obtuse,  entire,  numerous  leaflets,  disjointed  lo  the  base, 
relate  it  to  Annalaria.  From  both  these  genera  it  is  removed  by  the 
smooth,  not  ribbed,  nor  slriale  stem,  and  by  the  oblique  direction  of  the 
branches.  By  this  last  character  it  is  allied  to  Ailrrophyllilei.  The  articu- 
lations are  numerous,  Ave  to  eight  millimeters  distant ;  the  leaves  scarcely 
three  millimeters  long.  The  direction  of  tbe  branches,  all  in  the  same 
way  and  nearly  parallel,  shows  that  ihcy  were  attached  as  branches  to  the 
same  stem,  and  not  displnced  by  water  or  by  any  kind  of  transportation. 
Like  thefragmentaof  Bg.  1.  they  have  been  einbcddcdntlheirplaceof  origi- 
nal growth.  This  fact  is  rendered  still  more  evident  by  the  presence  of 
small  Serpulids  <flg.  &-,  enlarged  te),  a  considerable  number  of  which  are 
atlaclied  to  the  stems  and  strewed  over  the  stone. 

The  specimen bearsalso  (flg.6A.)  oval  granulate  proUiphytea:  Xanthtdiat 
seen  enlarged  in  bb. 

Habitat.  Same  as  the  former  species  in  the  lower  Helderberg  sandstone 
formations  of  Michigan.  The  compounds  of  the  specimens  are  still  harder 
and  more  calcareous.  Found  like  the  former,  and  communicated  by  Dr. 
Carl  Rominger. 


cavity  divided  by  iranavcrse  membranes,  either  passing  throngh  tbe  whole 
diameter,  or  connected  in  the  middle  to  vertical  subdivisions. 

The  internal  parieties,  irregular  in  distance  and  thickness,  are  distinctly 
seen  through  the  smooth  epidermis,  which,  moreover,  is  oflen  destroyed, 
tbe  internal  ntrucinre  being  thus  clearly  cx|><we<l.  The  cavity  of  tbe  stem 
is  inhabited  by  the  same  species  of  8erpiitid  as  seen  in  fig,  0  a. 
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SpHENOFHTLLnM.  Brgt. 

Stem  articalate,  leaves  Terticillate,  cuneiform,  crenulale,  dentate,  or  lobed 

»t  (he  upper  part  which  is  truncate  or  roanded  ■  midrib  none;  nerves 

itralgbt,  diverging  fao  tike,  simple  at  the  base,  dichotomoualj'  forkiDg  once 

Here  also,  the  vegetable  fragments,  which  we  refer  ligiTimatel;  It  seems, 
to  this  genus,  differ  in  one  point  from  the  t>piCAl  cbaracteis  establiahed 
from  Carbon i ft! rouB  siwcimens.  In  these,  the  leaflet  genpnillj  four  to 
six,  are  separated  to  the  very  base  or  free.  In  tlie  Silurian  plants  the  whorls 
or  leaflets,  four  or  Sve,  compcse  a  single  leaf,  the  divisiims  heing  lobes, 
cut  indeed  to  near  the  point  of  attachment  lo  the  stem,  wliere  tiiey  are 
joined  in  obtuse  sinuses.  The  character  is  distinctly  seen  upon  the  speci- 
men tig.  4  and  5.  enlarged  in  4  *  and  5  *,  None  of  the  authors  describing 
this  genus,  since  it  was  Bxed  by  Brongniart,  has  remarked  upon  the  connec- 
tion of  the  leaflets  at  their  base,  though  this  connection  ib  otlcn  represented 
by  the  figures  given  of  species  of  Ifpheimphi/Uum.  as  for  example,  S.  ob- 
longi/olium.  Germ,  and  Eaulf.  in  Oelnitz,  ViTst.  t.  SacUsen,  pi.  xs,  flg.  12, 
where  a  whorl  is  represented  with  six  k'allels  free  from  the  stem,  whose 
place  is  marked  by  a  circular  round  centra]  scar,  tlie  Icatlets  being  united 
at  ihcir  base  as  by  a  ring.  I  must  say  also,  that  in  the  very  numerous 
specimens  of  Sphenophf/llum  which  I  have  had  for  examination,  I  have 
very  often  remarked  this  connection  of  the  leaflets,  but  never,  however,  as 
distinct  and  as  distant  from  the  liase  as  in  the  rolliiwlng  species.  In  8. 
SfAUiiAeimii  Aui  8.  oblangifolium,  the  nerves  are  positively  aiuiple  at  the 
baae,  though  two  or  more  in  the  same  leaflet.  This  cbaracier  of  course 
implies  a  connection  of  the  border  of  iht  leikflds  at  or  near  the  base,  and  in 
this  case,  tliey  do  not  leave  distinct  imprcxslons  of  their  point  of  attach- 
ment ta  the  stems.  I  therefore  admit  the  Silurian  plants  as  truly  referable 
to  this  genua,  the  diflerence  remarked  in  its  characters  beingmerely  specific 
and  apparently  proper  to  a  type  nut  yet  fully  developed. 
SpBEKornTLi.rM  pnrM.EVtr.M,  Lesqx. 
PI.  /,/y«.3~5. 

Stems  or  branches  slender,  articulations  close,  equidiatant ;  leaves  in 
whorls  of  four  or  Ave  leaflets  connected  towards  the  base  and  joined  by 
slightly  obtuse  sinuses  ;  leaflets  either  truncate  and  crenulate  at  the  top,  or 
■omeiimee  deeply  split  or  lobate ;  nerves  simple  at  the  base,  sparingly 
dichotomous,  forking  mostly  once,  even  simple. 

If  we  would  not  take  into  account  the  connection  of  the  leaflets,  the  rela- 
tion of  this  species  to  S.  SeAlothfiiaii,  Brgt,,  and  especially  to  8.  obltmgi' 
foMum,  Germ.,  as  figured  by  Geinitz  (loc.  cit.),  would  appear  very  close. 
The  difference  would  be  marked  merely  by  the  shorter  leaflets  or  the 
smaller  size  of  the  plant  and  the  less  enlarged  divisions.  In  the  Carbon 
iferous  species,  which  is  also  frequently  found  in  tlie  American  coal  meas 
nres,  the  veins,  umple  at  the  base,  and  generally  two  for  each  leaflet,  have 
■Iso  few  divisiona,  forking  only  once  or  twice. 
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The  Bpecimen  of  Qg.  8,  have  the  stems  distiact,  slightly  striate,  even 
slightlr  inflKted  at  the  articulations,  a  character  observable  only  with  & 
strong  glass.  Fig.  4  iiss  also  the  stem  distinctly  seen  lietween  the  two 
whorls,  and  even  Sg.  S  has,  dimly  seen,  a  remnant  of  aWm  as  represented 
upon  the  figure. 

There  is  a  dilFerence  in  the  size  and  the  subdivision  of  the  leaflets  of  flg. 
3  ;  but  the  woody  matter  of  the  plants  softened  by  decomposition  has  peod' 
trated  the  clay  where  the  vegetable  fragmenW  are  imbedded  and  the  out- 
lines of  the  leaflets  are  indistinct.  On  one  of  them  only  the  nerves  are 
perceivable.  The  identity  of  tlie  species  represented  hy  flg.  8,  with  those 
of  figs.  4  and  5.  is  not  ascertainable,  but  thoy  all  evidently  represent  the 
same  Genus. 

There  is  in  the  Museum  of  Comparative  Zoology  of  Cambridge  a  piece 
of  true  ^anifd  bearing  remains  of  a  fine  branch  of  Sphtnopliyllum  ;  three 
whorls  of  leaves,  whose  stem  is  destroyed  by  decomposition,  but  whose 
outline  and  nervation  are  perfectly  and  very  distinctly  preserved.  The 
positions  of  the  whorts  is  half  quincunciat,  two  of  them  placed  at  the  base 
and  one  between  them  at  a  distance  above  ;  the  centres  of  the  leaflets  rep. 
resenting  the  three  points  of  an  equilateral  triangle. 

The  leaves  doubly  larger  than  those  of  out  Qg.  6,  measuring  two  centi- 
meters in  diameter,  are  divided  into  five  lobes,  distinct  to  a  distance  from 
the  round  central  point  of  attachment  to  the  stem  ;  truncate  and  crenate  ftt 
the  top  ;  with  each  three  to  five  nerves  ;  simple  at  the  base  and  forking  only 
once  In  the  middle  or  near  the  point.  The  divisions  of  the  border  are 
irregular  as  in  our  figure,  which  it  represents  exactly  iu  just  double  size. 

We  have  been  more  than  once  discussing  with  Prof  Agasaiz  the  origin 
of  this  remarkable  vegetable  fragment.  Now  that  congeners  are  recog- 
nized in  the  Lower  Bilurian  Its  presence  upon  gmnite  is  explainable, 
perhaps,  as  resulting  fVom  the  casual  depi«it  of  a  bTKacW  at  Sphtnophj/llum 
thrown  out  into  a  basin  of  fresh  water,  upon  granite  rocks  bordering 
swamps.  Or  possibly,  the  plant  grown  in  place  has  been  preserved  by 
the  drying  and  hardening  of  a  BIm  of  decomposed  vegetable  matter,  which 
seem  to  adhere  to  the  surface  of  the  granite,  As  the  vegetation  of  ttie  car- 
boniferous is  Icnowa  by  retnaina  of  materials  heaped  in  place  for  a  long 
period  of  time,  and  preserved  into  the  compounds  formed  by  deposits  of 
the  same  age,  the  mode  of  preservation  of  this  plant  upon  granite,  is  there- 
fore diHTereut.  Hence  the  reference  to  the  Silurian  of  this  branch  of  Spheno- 
phyllttm  is  merely  auihorized  by  the  identity  of  its  character  with  those 
of  the  species  described  from  the  Cincinnati  group. 

H'ibitat.  Covington,  opposite  Cincinnati,  specimen  fig.  8,  discovered  by 
M.  E.  I.  Ulrich.  The  fragmenla  communicated  by  Rev.  H.  Herzer  are 
in  fine  grained  blue  clay  or  marl,  a  compound  like  that  where  P»il«phi- 
(um  graeitUmum  is  embedded.  Specimen  fig.  4  was  sent  by  Mr.  Hickle- 
borough,  School  Principal,  and  found  by  him  in  the  corporate  limitB 
of  Cincinnati,  in  a  locality  known  as  Limekiln  Run,  about  three 
hundred  and  seventy  feet  above  low  water  of  the  river.    That  of  flg. 
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5  was  communicated  by  Mr.  C.  B.  Dyer.  It  1b  upon  the  soiface  of  a  stone 
exposed  for  a  long  time  to  stmoaphetic  influence.  All  the  specimena  are 
from  aroond  Cincinnati,  la  connection  with  invertebrate  animal  foBSilB  of 
the  Cincinnati  Oroup. 

PlADtB  <>f  Che  same  kind  have  been  found  many  times  already  it  seems  ; 
for  Professnr  Hicbleborough  informs  me  tlutt  another  specimen  discovered 
within  the  clay,  somewhat  obscure,  and  apparently  like  the  one  o(  our 
fig.  3,  was  washed  and  rubbed  in  order  lo  expose  the  leaflets  more  dis- 
tinctly, and  in  that  way  the  leaves  were  nearly  totally  effaced.  Another 
ofiercd  for  sale  was  from  description  like  that  of  fig.  S.  Still  others  have 
beea  mentioned  to  me.  They  nave  been  considered  by  some  collectors  as 
the  wortc  of  insects  ;  by  others  as  fucoidal  or  coralline  productions,  like 
Oldhamia  ;  and  by  others  as  specimens  of  the  vegetation  of  the  Carbonif- 
eroua  transported  by  drift.  All  these  suppositions  are  contradlcied  by  the 
ftagments  found  imbedded  in  the  clay  or  attached  to  pieces  of  hardened 
clay  of  the  same  compound  as  the  Cincinnati  blue  marl,  and  still  more  by 
the  described  characters  of  these  plants, 

PBOTOSTIOKA,   Lcsqs. 

This  Generic  name  is  provisionally  admitted  for  the  description  of  frag- 
ments of  stems  whose  relation  to  species  ot'Sigittaria  and  other  types  of 
vegetables  of  the  Devonian  and  the  Carboniferous  is  surmised  from  the 
rbomboidal  form  of  the  scars  or  bolsters  marked  upon  their  bark.  This 
Ibrm  is  very  commonly  seen  upon  plants  of  this  kiod.  It  characterizes  In 
its  multiple  more  or  less  definite  transformations,  the  impressions  of  the 
outlines  of  the  points  of  altacbments  of  simple  leaves  to  stems,  branches  or 
trunks  of  trees  of  the  old  formations.  Therefore,  it  would  not  be  surpris. 
ing  to  find  it  already  traced  upon  Silurhin  woody  stems  or  branches.  The 
reference  of  those  original  marks,  as  long  as  they  are  not  defined  by  the 
vaacttlar  scars  in  the  middle,  is  not  possible  This  is  implied  by  the  name 
under  which  the  remans  are  described. 

PROTOSTIOUA   BIOILLAKIOIDEB,  sp.   QOV. 

Pi.  I.  Jig.  7-8. 

Branches  or  stems  cylindrical,  scarcely  flattened  by  compression  ;  aur- 
fkce  marked  by  rhomboidal  cicatrices,  enlarged  on  the  sides,  contiguous  and 
in  spiral  order,  with  indistinct  impressions  of  oval  vascular  scars  in  the 
middle.  ' 

I  refer  to  Iliia  speciflc  form  three  specimens,  two  of  which  are  figured 
here.  The  fragment  of  branch,  fig.  7,  is  represented  in  its  natural  size.  It 
is  slightly  obliquely  compressed,  and  thus,  the  lateral  bolsters  are  some- 
what disfigured  on  the  two  sides,  and  displaced  Oom  their  normal  position. 
But  on  the  bcc  as  seen  in  fig.  T  and  7  a,  the  scars  are  preserved  In  their 
original  armngement.  Even  the  central  vascular  points  are  distinctly  seen 
in  the  middle  of  some  of  the  bolsters,  though  the  whole  impression  is  of 
coarse  somewhat  obliterated  by  erosion  of  the  mould,  or  by  decomposition 
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of  the  vegelable  fragmenle  embedded  intu  the  clay.  Aaother  specimen  not 
figured  is  larger,  seven  ceotimeters  in  diameter,  nine  cenilmetera  long, 
nearly  exactly  cyllndricAl,  with  irregular  more  or  lees  distinct  ribs,  marked 
croBBwise  by  large  wrinkles  or  irregular  protuberances,  wbicli  do  not 
show  any  distinct  relation  of  form  and  position  between  tbem.  Therefore, 
Ijoth  these  ftigraents  are  idontifled  merely  by  their  cylindrical  shape,  rep- 
resenting Htems  or  braDchcs,  and  by  their  common  habitat.  The  compound 
of  both  is  exactly  of  the  same  matter,  a  bard  bluish  clay  or  marl  mixed 
with  grains  of  coarse  sand.  Tlkla  compound  has  taken  the  place  of  the 
woody  matter  destroyed  by  maceration,  and  therefore  notblna;  is  left  of 
the  original  vegeiable  fr^ment  but  the  outline  of  the  stems  and  the  Im- 
pression of  the  scars  of  the  bnrk. 

The  fact  of  the  total  disappearance  of  woody  fibres  in  fossil  specimens 
cannot  afford  qq  argument  against  their  reference  to  land  plants  ;  for  even 
In  the  coal  measurts,  trunks  of  SigilUtrin,  Lepidodendron,  etc.,  are  very 
ollen  recognized  in  sandHtone  merely  by  cylindrical  outlines  of  the 
trunks,  and  impressions  of  the  scars  of  the  surface  of  the  bark.  This  mode 
of  petriflcalion  is  general  for  isolated  fragments  of  wood. 

As  related  to  the  same  kind  of  vegetable  we  have  a  fragment,  fig.  8, 
found  Dear  Cincinnati,  in  strata  of  the  Cincinnati  group,  and  which  cod- 
firms  the  reference  of  the  specimens  discovered  by  Dr.  Scovillc  Iwth  to 
the  locality  named,  Longstrcel  Creek,  and  also  to  the  formation  of  the 
Cincinnati  group.  Tliis  specimen  at  the  same  time  represents  more  evi- 
dently the  Sigiliarioid  character  by  its  rhomboidal  form,  the  cicatrices  and 
their  position  in  spiral  being  still  more  distinctly  seen  than  in  fig.  7, 
though  the  piece  of  bark  whose  impression  is  so  well  preserved  has  been 
apparently  Battened  by  cou|ir<-ssloD.  No  trace  of  vascular  scars  is  re- 
marked however.  These  scars  are  generally  erased  in  specimens  whose 
sortkce  bark  has  been  decomposed  and  destroyed. 

As  remarked  above,  cicatrices  of  the  same  character,  often  without  cen- 
tral points,  are  seen  on  the  surlace  of  the  bark  of  Artitia,  LeptophUum 
Thombieum,  SigiUariu  Brardii.  S.  Defraiu^ii,  and  other  species  of  the  coal. 

I  have  a  remarkably  fine  branch  of  an  UUidfndran  fh>m  the  Cannel  coal 
of  Pennsylvania,  which  bears  outside  cicatrices  exactly  like  those  of  fig.  7, 
with  oval  central  vascular  scars.  The  size  of  this  branch  is  about  the 
same,  for  it  measures  twenty  centimeters  in  tengtli,  and  is  only  twenty 
two  millimeters  broad,  though  slightly  flattened.  Its  impression  into 
cannel  coaWis  perfectly  distinct.  Hence  the  objection  against  the  reference 
of  the  specimens  of  the  Silurian  to  land  plant  on  account  of  their  small 
size  is  groundless. 

On  the  reign  of  organized  beings  to  which  these  fragments  are  referable 
there  can  be  therefore  no  doubt,  for  considering  merely  the  size  of  the 
stems  and  their  cylindrical  form  they  evidently  represent  plants. 

The  question  is  therefore  on  the  relation  of  the  stems  to  land  or  marine 
plants.  Beudes  the  authorities  which  have  been  quoted  aa  regarding  as 
evident  the  relation  of  these  fossil  remains  to  land  pUntB.  the  analogy. of 
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the  characten  deecribed  uid  their  compnrlsoD  to  those  of  some  Togelable 
of  the  ooaI  is  erldeoce  of  their  onture.  And  though  these  remkins  have 
been  foand  b  old  rormatloDS,  wherefrom  aa  yet  no  trace  of  land  plants  had 
been  obtained,  the  doubt  on  that  score  la  sow  removed  by  the  discovery 
of  other  planis  of  the  eauie  kind  In  the  Lower  Silurian  of  North  America, 
and  still  more  by  that  of  a  Fern  in  Ihe  Lower  Silurian  of  France,  the 
schists  of  Angers,  which  seem  to  be  related  by  synchrouiBin  lo  the  Cin- 
cinnati Group.* 

On  the  character  of  this  American  formation,  T.  A.  Miller  remarks,  Id 
his  Catalogue  of  American  Paleozoic  fossils,  "that  in  the  Wesiem  States 
of  North  America,  where  the  Utica  Slate  is  absent  from  the  Hudson  River 
Group,  the  upper  part  of  the  Lower  Silurian  la  generally  called  the  Cincin- 
nati Oroup.  Iia  strata  exposed  in  Ohio,  Indiana  and  Ki'Utuckj,  do  not 
exceed  one  thousaud  feet  in  thickness.  The  lower  part  Is  probably  the 
equivalent  of  the  upper  part  of  the  Trenton  Group.  The  remainder 
belongs  to  the  Hudson  River  Group.  The  total  thickness  of  its  exposure 
scarcely  exceeds  one  thousand  feet. 

Some  of  its  cliaracteristic  fossils  aa  BtlUrophon  bilobatat,  Strophomena 
aUemaia,  Zi/getpirn  modeita,  Lepteua  terirea,  Bulhotrtpbu  ffracilit.  Bey- 
richia  ehamberti,  Calyraene  icwiria,  holtliu  gigm  and  /.  mtgittut,  pass 
entirely  through  the  Group.  Trinueteic*  eoneenlrieui,  Triarthru*  btekt, 
Orthit  mitUiiarta,  O.  amartrata,  Streplorliynfhua  haltta,  Ani^ni/ehia 
belliitriata,  Modiolopiii  cinciiimititniiU,  Cgelocniieka  mediorardinatu, 
LieA«noerinut  eraleriformua,  and  Chettlet  (f)  jaiaen,  are  confined  to 
the  lower  half  of  the  group.  Qlyptocriaiu  dfradaetglut,  0.  dytri,  O. 
itealti,  O.  fornthelli,  Lirhcrwicrinua  tubereuliitai',  Strrptorhynchim  filiUxta, 
8.  »ubttnta,  8.  tulrata,  S.  linuata,  8.  nutans,  Orthi»  iiifuipta.  0,  lubqvad- 
rata,  Bhgnehorulla  eip'ix.  S.  dtatala,  Cypricarditet  hagnesi,  Anomalodontn 
gigaatfta,  A.  alata,  AnodojUopii$  milkri.  FaninltUa  atellala,  Ttlradium  fib- 
ratum,  and  Streptela*ma  eornicnlum.  ate  found  only  in  Ihcupperpartof  ll),e 
group.  Some  fossils  occupy  only  a  few  feet  in  vertical  range,  as  Orthii 
inseulpla,  OrthCt  retrona,  0.  ttnacerata,  Qlyptoerinut  ntalti,  and  Strep- 
hrrAym-Aui  tuleata. 

This  formation  is  composed  in  its  whole  of  alternate  layers  of  blue  marl 
and  limestone  of  variable  thickness,  the  limestone  layers  rarely  attaining 
one  foot. 

.  'Since  the  preparation  of  this  paper,  I  have  received  from  Rev.  H. 
Hertzer,  15th  Oct.,  1677,  three  small  specimens  distinctly  related  to  the 
ftagmenle  described  above  by  the  cbaractera  and  disposition  of  the  cica- 
trices of  the  snr&ce,  but  greatly  different  by  the  form  of  the  bodies.  One 
of  them  is  comparable  to  onr  figure  8.  It  is  a  little  larger,  convex  on  tlie 
sut&ce,  and  seems  partof  a  branch.  The  two  othera.  both  of  the  same  size. 
TFsemble  gibbous  tubercles,  or  rather  small  door  knobs,  four  to  Sve  centi- 
meters in  diameter,  with  border  rounded  and  the  upper  surface  flat  or 
slightly  convex.    One  of  them  has  in  the  middle  a  scar-like  depr«aBion  re. 
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The  schieU  of  Galymene  Trittani,  where  the  fern  meDtioned  above  was 
recently  discovered,  have  been  considered  bj  Dutyenof  aa an  upper  member 
of  the  Cnradoc  sandstoDe  at  Great  Britain.  The  Cincinnati  Group  Is 
generallj  referred  to  this  formstioD.  Its  relation,  however,  to  the  achtats 
or  Angers  is  not  podlivelj  Sxed.  The  preponderance  of  spedes  of  Oaly-- 
rn«n«  like  C,  eenaria ;  of  aiiuloi;ous  Genera.  Triarthmi  beeki,  etc,  so 
common  in  the  blue  shale  of  the  Cincinnati  epoch,  seem  10  indicate  a  close 
relation  between  both  formations  of  Europe  and  of  America.  The  enumera- 
tion of  foseils  considered  characterisiic  of  the  Cincinnati  group  may  afford 
by  comparison  more  posilive  evidence^  of  the  geological  relation  of  the 
strata  whore  the  Srst  Silurian  remains  of  land  plants  have  been  found. 

Itisarcmarltable  fact  that  the  characterof  these  Silurian  plants,  described 
above,  giveuslikeamicrocosmical  represeniationof  the  Qora  of  the  Carbon- 
iferous, so  simple  and  at  tbe  same  time  so  admirable  in  the  multiple  sub- 
divisions of  its  specific  forms.  The  coal  flora  is  a  compound  mostly  of 
vascular  cryptogamoua  plants  :  LycopodiaccE,  Ferns  and  Equisetacete,  and 
of  some  Pbffinogamous  Gymiiosperms  whose  types  are  apparently  related 
to  the  CycadeiE  or  to  the  conifers. 

We  now  have  represented  in  the  Silurian, 

Ist.  The  Lyeopodiaceit,  by  species  of  Ptilophit'im;  diminutive  fonns  but 
primitive  types  of  tbe  Lepid'idendra,  represented  in  the  coal  by  very  large 
trees  distributed  in  a  number  of  generic  and  specillc  divisions. 

2d.  The  Ferus,  by  a  species  related  to  PaUopUrii  or  to  tbe  group  of  tbe 
NturopttTida  which  makes  tlie  finest  and  most  common  species  of  tbe  coal. 
Tbe  fern  of  the  schists  of  Angers  is  named  EopUrit  Andegavertii  by 
Saporta.  who  discovered  it. 

3d.  The  Calamaria,  by  Sphenopkyllum  and  Annularia;  these  forming 
two  sections  related  to  tbe  Sgiii»etacea,  but  whose  vegetable  affinity  is 
not  Bstiafactorily  ascertained.  Tliey  represent  Cryptogamousacrogeos like 
(be  ferns. 

6tb.  The  Sigillaria,  placed  by/  some  authors  as  an  order  of  plants 
between  the  Conifers  and  the  Cycade«,  or  representatives  of  the  PhKno- 
gamouB  gymnosperm.  We  have,  it  seems,  a  species  of  this  group  in  the 
ProtHtligma. 

The  CordaiUt  now  are  considered  Conifers. 

From  the  preponderance  of  large  fossil  trunks  of  Conifers  in  the  Devo- 

sembling  the  point  of  attachment  of  a  tufl  of  leaves.  Both  are  marked 
around  on  the  borders  and  upon  the  top  surface  by  rhomboidal  cicatrices 
in  spiral  order  like  those  of  our  figure  7.  Some  of  these  especially  along 
the  border  are  deep  and  have  very  distinct  central  mammlUte  like  points  of 
vascular  scars.  These  organii'.ed  bodies  are  attached  to  broken  pieces  of 
Silurian  limestone,  bearing  upon  the  lower  part  fragments  of  small  marine 
mi)llusks.  This,  together  with  their  shape,  tbeir  convex  or  flattened  sur- 
foce,  seems  to  prevent  their  reference  to  SigillaHoid  plants.  They  look 
however  like  miniature  trunks  of  Gycadea,  which  for  many  of  their  apeciea 
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nikn  one  may  expect  to  find  remaina  of  Ibe  Pine  fumilj  in  older  forma- 
'tlooB.  Wheo  therefore  ne  get  rh>m  tbe  SlIurtaDS  fragments  of  leaveB  of 
CordaiUt  (a  probable  diacoverj,  for  they  bare  been  found  abuDdaot  in 
Ibe  DeTODian)  we  ehall  have  all  the  eBsential  types  of  the  plants  of  the  Car- 
boniferous flora  already  represented  Id  the  oldest  paleozoic  times. 


A  Sptriet  of  Vungut  reeentty  diirovered  in  tht  ihaU*  of  Iht  Darlington  Coat 
B»d  {Loaer  pToduetitt  Coal  Mfieuret.  AU»ghan]/  Rit»r  SerU*')  at 
Ottaaetten,  in  Bearer  Counly.  Penmj/hiinia. 

Bt  Leo  Lbsi^dbiibux. 

(Read  before  the  Amerifin  Phiiotophical  Society,  October  19,  1877.) 

The  discovery  of  a  Fungiti  In  connection  with  plants  of  the  coal  meas- 
ures is  not  less  remarkable  than  that  of  land  plants  in  the  Silurian. 

LIsdIey  and  Hutton,  in  their  Fossil  Flora  of  England,  1381-33,  have 
represented  (plate  05  of  the  first  volume)  a  kidney  shaped,  round,  flattened 
body,  whose  onlliue  and  surface,  marked  by  zones  of  alternate  density  and 
coloring  along  ihe  borders,  recall  somewhat  the  characters  of  some  of  the 
hard  Fungi  seen  upon  old  trunks  of  the  forests  at  the  present  time  and 
known  as  Polyporei,  BoleU,  etc.,  or  generally  called  l^onge- Mtukroomt. 
The  characters  of  this  fossil  organism  are  so  uncertain  that  the  authors 
themselves,  though  applying  to  it  the  Generic  □ameofPoIypori'tto,  consider 
as  very  doubtful  ila  reference  to  the  vegetable  kingdom. 

Mr,  Bowman,  the  discoverer  to  whom  the  species  is  dedicatedas  P.  Boa- 
tttanni,  remarks,  that  one  of  his  specimens  might  be  taken  for  the  scale  of 
a  flsh  or  of  some  great  Saarian,  Since  that  time  no  kind  of  remains  refer- 
able to  P'jingi  has  been  seen  in  the  coal,  except  one  specimen  found  in  the 
Anthracite  meosDres  near  Pottaville,  Pa.  It  is  apparently  identical  with 
the  English  species  and  does  not  afiord  any  more  light  upon  ils  nature. 
This  specimen,  however,  contradicts  by  its  habitat  its  reference  lo  the 
animal  kingdom,  as  no  remains  of  this  kind  are  found  in  the  Anthracite 
measures  of  Pennsylvania. 

But  there  are  In  the  Tertiary  Li  gni  tic  of  the  Rocky  Mountains  some  claj 
beds  aasociaied  wiih  cval,  wherein  are  intercallated  shaly  figments,  colored 

have,  at  our  epoch,  globular  or  button-like  stems  impressed  with  cicatrices 
of  leaves,  and  somelimes  flattened  and  depressed  at  the  top  toward  the 
central  axis,  where  the  tuft  of  leaves  is  coming  out.  .  If,  therefore,  such 
analogy  could  be  admitted,  these  specimens  would  conflrm  the  opinion  ad- 
vanced in  considering  the  probable  reference  of  the  branches  inscribed 
above.  But  this  suggestion  is  too  hazardous  in  its  application  to  remains 
found  in  connection  with  Silurian  limestone.  For  after  all,  these  remark- 
able &«gmenl8  may  altogether  represent  one  of  those  organisms  like  Uphan- 
tania,  Dietyophgtum,  etc.,  whose  nature  seems  to  partake  of  the  character 
of  land  and  marine  vegetables,  and  whose  relation  is  still  unknown. 
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in  concentric  zones  bjr  penetration  of  iron  in  such  a  waj  tb»t  thoj' 
elKctl;  represent  the  appearance  of  the  foesile  described  b^  the  English 
antliorg.  Ttie  zones,  about  two  miUimeterswidcareof  different  hardnesl, 
and  the  soft  white  ones  being  more  easily  disintegrated,  tbej  form  a  series 
of  alternately  elevated  and  depressed  concentric  bands,  similar  to  thoae 
described  as  characters  of  the  PolypoHUi  of  tbc  coal. 

However  this  may  be,  we  have  now  from  the  Carboniferous  a  fossil  plant 
which  is  by  all  ils  characters  positively  referable  to  the  Fungi.  This  plant 
which  was  discovered  under  the  bark  of  a  Bigiltaria  is  referable  to  the 
Ocnus  Rhitomcrpha,  a  fungose  substance  which  even  unlil  the  present 
time  has  very  rarely  been  recognized  with  oi^ns  of  fructification,  and  it 
therefore  admitted  as  a  kind  of  tnyeelium  or  as  the  first  stage  of  the  life  of 
Afungu>.  Speciesof  variousand  numerous  formsof  these  vegetable  organs 
are  commonly  found  under  the  bark  of  trees  or  between  layers  of  decaying 
wood  in  theibrests,  and  some  have  been  described  under  different  spedflc 

Rhizomobpha  Sion-LAJtiA,  sp.  nov. 
PI.  I.  fig.  ». 

Stem  flattened  irregular  in  form,  round,  polygonal,  elongated  and  linear 
oramorpboDs;  branches  diverging  all  around,  either  simple  or  forking, 
even  anastomosing  in  various  directions,  inflated  towards  the  top,  club 
shaped  and  obtuse  or  slightly  flattened  by  compression,  and  marked  upon 
the  surface  by  a  netting  of  narrow  wrinkles  resembling  veins  and  their 
divisions  in  veinlels. 

The  figure  exactly  represents  the  specimen  which  botanists  will  easily 
recogniza  as  hearing  the  appearance  of  some  of  our  present  Bo.called  species 
ot  SMzomorpha.  The  surfoce  wrinkles,  distinctly  seen  in  fig.  9  b  enlarged, 
seem  to  have  been  produced  by  compression  and  contact  of  an  upper  layer 
of  bark  reposing  upon  Ibem.  In  their  normal  slate  the  same  appearance 
is  remarked  upon  living  forms  of  these  Pnngi.  It  is  the  same  with  the 
flattened  body,  the  mode  of  branching,  the  different  size  and  length  of  Ihe 
branchea.  which  are  evidently  widened  and  modified  in  their  form  and  di- 
rections according  to  the  space  left  under  the  bark  fnr  their  development. 

Though  no  doubt  could  be  entertaioed  about  the  relation  of  this  or- 
ganism, which  was  discovered  in  detaching  tlie  upper  layer  of  tiark  of  a 
Sigillaria,  I  nevertheless  referred  the  matter  to  the«pinion  of  some  of  my 
corresponding  friends,  to  whom  I  sent  the  figure  of  tlie  plant  in  order  to 
have  eveiy  possible  evidence  on  this  subject.  Among  others  Dr.  Casimir 
Boumegu^re  of  Toulouse,  France,  who  has  large  collections  of  Fungi 
and  who  is  known  by  numerous  scientific  memoirs  on  this  difficult  branch 
ofbotany,  answered  my  request  by  the  communication  of  many  specimens 
of  the  different  forms  of  Rhieomorjifia  of  our  time  whose  charaotera  are 
comparable  to  those  of  the  fossil  one.  Remarking  on  its  relation  as  &r  as 
it  could  be  recognized  fhim  the  figure  of  this  organism  (the  same  as  that 
reproduced  here)  he  says  :  I  was  extremely  interested  by  the  azaminatloa 
of  your  BAtWmorpfta  St^rtllarM  and  startled  by  the  appearance  of  structure 
which  seems  to  relate  that  American  foBBli  organism  to  European  oon- 
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g«neri ;  I  have  especially  eian^ned,  In  comparison,  the  described  fonns  of 
lihi*oot«rp^  lubeortiealia,  where  I  find  characters  which  linve  removed 
m;  flnt  hesitation  in  regard  to  ;oar  views.  One  of  these  forms,  the  Uredo 
of  Pereoon,  has  few  ramiflcatlons,  nerves  anastomosing,  and  the  priraarj 
braoches  are  flattened,  enlarged  and  rugose  as  in  the  fossil  specimen  (h>in 
CanneltOD.  The  form  la  fitiinui  described  by  Kick,  in  the  flora  of  F  land  en 
from  under  the  hark  of  Bttula  alba,  has  a  flattened  body  resulting  Rmis  the 
impresBion  or  cohesion  of  some  stems,  etc. 

From  the  specimens  communicated  to  me,  most  of  the  forms  of  B,  mb- 
eortieatiM  present  the  mode  of  analomoeis  in  abnormal  direction,  as  seen  at 
the  base  of  the  branch  c.  Others  have  a  flattened  stem  when  unfolding 
under  some  closely  pressed  piece  of  bark  ;  but  the  branches  generally  take 
their  cylindrical  form  when  they  come  to  more  space  especially  where  &ir 
is  accessible.  Though  it  is  always  difficult  to  flod  the  top  of  the  branchos 
they  are  generally  inflated  or  club-shaped  as  in  the  fossil  specimen. 

Dr.  Roumegu£re  .adds  to  the  dry  specimen  a  flgure  of  R.  tubevrttealii, 
which  represents  a  stem  flattened  and  enlarged,  as  is  the  body  of  otir  fossil, 
with  branches  bearing  at  the  surface  small  tubercles  composing  a  false 
p«ridium.  one  of  which,  more  advanced  iuto  maturity,  has  produced  a  club 
shaped  body  identically  similar  Id  those  of  Hilariii  digitata,  an  autonome 
FStngiu.  This  production  has  been  as  yet  very  rarely  observed.  Except 
Uiat  the  ramiflcations  of  the  branches  of  that  living  species  are  longer  and 
not  inflated  at  the  top,  which  is  not  discernible  in  the  specimen,  the  fossil 
form  is  remarkably  similar  to  it- 

I  received  also  fhim  Professor  C.  H.  Peek,  of  Albany,  some  specimens 
ot&haomorpha  more  or  less  representing  the  character  of  A.  Sigitlarim. 

No  fossil  plant  published  until  now  from  any  of  the  geological  forma- 
tions of  Europe  or  of  America  hosany  relation  to  this.  In  Sternberg,  Vers., 
Aphlebia  tenuilaba,  represented  in  Vol,  11,  pi.  Iviii,  fig,  2,  might  be 
quoted  as  bearing  some  relations  to  tlic  plant  of  Cannelton  by  its  branches 
irregularly  diverging  fVom  ao  enlarged  amorphous  central  nucleus.  But 
though  this  species,  a  mere  variation  of  A.  adnaietni,  Pr,,  reprcseols  a 
parasite  plant,  it  has.  like  the  otiiere  described  under  this  generic  name,  a 
diatiact  system  of  nervation,  according  to  which,  the  divisioDS  of  the  pri- 
mary stems  are  in  an  outside  or  upward  direction,  and  therefore  do  not. 
and  cannot  anatomoee  either  in  right  angle  or  in  abnormal  direction,  as 
ia  the  case  with  planta  of  cellular  tissue.  Thus  we  would  have  only  for 
comparison,  outside  of  the  Fungi,  marine  plants  or  Fucoids,  and  of  course 
the  presence  of  marine  plants  in  connection  with  Stgitlaria,  even  nnder 
the  bark  of  trees  of  this  kind,  is  an  impoesibility. 

ffabitat.  I  found  this  vegetable  organism  In  shaly  cannel  orcannel  shale 
of  the  Cannelton  coal,  of  Beaver  County,  in  company  with  the  proprietor, 
Mr.  I.  F.  Hansfield,  who  in  pursuing  systematic  researches  for  fossil  remains 
haa  obiftined  a  remarkably  rich  series  of  rare  and  new  species  of  plants  of 
the  Carboniterous.  The  character  of  a  rib  of  Bigillaria  is  easily  recog- 
nized upon  the  flgure  of  the  specimen,  which  bears  also  one  round  ecar 
of  the  under  surface.  The  upper  layer  of  bark  transformed  into  coal 
was  broken  Id  small  fngments  to  fully  expose  the  fossil  Fnngut. 
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On  tomt  new  or  little  known  ReptOei  and  Fithee  of  tht  Cretaeeou*  No.  8. 
of  Kaneat. 

Bt  E.  D.  Copb. 

(ibacf  itfore  tht  Arueriean  PhOoiophieal  Society,  Aagutl  IT,  1877.) 

ToxooHGLTB  LATiBBMiH  Cope. 

Pinal  Report  U.  8,  Geol.  Burv.  Terrs.  II.  pp.  98,  2B9. 

Two  iiearl 7  complete  crania  of  this  apeciea  found  by  Mr.  Steroberg,  en- 
able me  to  give  the  genus  a  deQnite  position  in  tbe  eyetem. 

The  prefrontals  have  an  extensive  mutual  contact,  and  extend  to  tlie  ex- 
temal  narea,  where  they  are  somewhat  contracted  by  the  superior  pro- 
cesses of  the  maiillarj.  They  descend  to  the  vomer,  and  are  extensively 
in  contact  with  it.  There  are  no  distinct  nasal  bones.  Lachrymal  foramen 
rather  small.  The  temporal  fossa  is  extensively  roofed,-  and  the  eupraoccip- 
ita)  crest  much  produced  backwards. 

The  posterior  nares  are  rather  anterior,  and  are  separated,  and  not 
underroofed  by  the  oeseous  vomer.  Tliis  element  expands  in  fVont  of  the 
nares,  where  it  separates  the  maiillaries. 

A  foramen  separates  the  msxillaries  from  the  palatines,  and  the  ectop- 
terygoids  expand  laterally.  The  superior  alveolar  surface  is  wide,  and 
slightly  concave.  The  external  border  is  elevated  and  acute,  and  the  inner 
border  is  slightly  prominent  and  is  roughened. 

The  characters  above  adduced  show  that  the  genus  Toxochelyi  is  one  of 
the  Cryptodira,  and  that  it  is  distinct  from  Euclatttt  (Cope)  of  the  creta- 
ceous No.  5.  In  that  genua  the  poBterior  nares  are  undemin  by  a  produc- 
tion of  the  vomer,  and  the  alveolar  faces  of  both  jaws  are  much  wider. 
The  general  form  of  the  skull  of  Toxochelyi  is  much  like  that  of  many 
THonyehxda,  but  from  these  the  characters  of  the  marginal  bones  of  the 
carapace,  and  the  form  of  the  extremities  separate  it. 

ICBTKTODBCTES  QOODBjlNtlS  Sp.    nOV. 

This  largest  species  of  the  genus  is  represented  by  a  right  premaxtllary 
and  a  large  part  of  the  maxillary  bones.  The  alveolar  border  is  concave 
at  the  anterior  part  of  the  latter,  and  then  becomes  convex.  The  maxil- 
lary border  is  Incurved  at  its  anterior  extremity,  so  that  the  line  of  teeth  ie 
turned  inwards  as  well  as  strongly  upwards,  the  middle  part  of  the  border 
being  the  most  prominent.  In  this  respect  It  differs  tVom  the  other  species, 
where  the  anterior  part  of  the  alveolar  border  is  the  most  prominent.  The 
anterior  border  Is  sigmoldally  curved,  and  the  vertical  diameter  is  twice 
tlie  transverse.  The  premaxillaiy  teeth  number  thirteen  and  are  somewhat 
compressed  so  as  to  have  opposed  cutting  edges ;  they  are  wllhout  grooves 
or  ridges.  The  maxillary  teeth  are  round  in  section.  The  posterior  maxil- 
lary condyle  is  not  protuberant,  and  is  decurved  anteriorly.  The  maxil- 
lary underlaps  the  premaxillary  to  near  its  anterior  border. 
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Mta>ur«m«nl».  M. 

Depth  of  maxillary  behind  condyle 047 

at  '•     MS 

"  premaxillary 069 

Length  "  at  middk' 087 

Four  fUnclional  maxlllarleB  in 030 

This  species  is  dedicated  to  my  friend  Prof.  G.  Brown  Goode,  of  Middle- 
Ion,  Conn.,  collaborator  ol'  the  Hmitlisoninn  iniiuiutiuR, 

I  may  here  state  tbat  another  very  diaiincl  species  of  this  genus  is  the 
Iehthy<idtct«*  areiiatns  (PnrthBu»  aceualun  Cope.  4to  Beporl  U.  8.  Geo!. 
Bqtt.  Terrs.  II.  \>.  204).  It  is  characterized  by  theatlcnuattoQ  of  the  bones 
of  the  face,  and  jaws,  and  the  smnM  size  and  large  number  of  lis  teeth. 
Those  of  the  ma.tillary  bone  are  so  suiall  as  to  becouie  oljsolete  on  the 
posterior  half  in  old  individuals. 

ICHTHTODECrEa  ACUITHICtIB  sp.  nov. 

The  smallest  8|)ecies  uf  Uie  genus,  distinguished  by  the  attenuated  and 
carved  crowns  of  the  teetli.  It  is  represented  in  my  collection  by  portions 
of  the  dentary,  paraepbenoid,  and  other  bones.  The  teeth  on  the  anterior 
part  of  the  denlary  bune  are  nearly  round  in  section,  and  their  enamel  Is 
smooth.  The  crowns  are  curved  inwards  towards  the  apices,  which  are 
slender  and  acute.  The  anterior  tooth  la  on  the  extremity  of  the  deniary. 
Tlie  lateral  processea  of  the  parHsphenoid  are  wide  and  flat,  and  are  pierced 
at  the  base  by  the  UBual  two  foramina.  The  luterorbital  |>ortion  of  the 
bone  is  concave  in  the  section  of  its  inferior  surface. 

Meaiur«m«nlt.  M. 

Length  of  the  crown  of  a  tooth OO.'i 

Diameter     ■'        ■'  " 001 

Five  mandibular  teeth  in 013 

'  Width  of  parosphenoid  at  middle (NJO 

Depth  of  parasphcnoid  at  middle .004 

This  species  and  tlie  last  described  were  obtained  by  my  assistant,  Chas. 
H.  Sternberg,  Itota  the  cbalk  of  the  Cretaceous  No.  3  of  Kansas. 
OiUCARDiNns  TOBTOS  gen.  et  sp.  nov. 

Char.  g«n.  Teelb  inserted  in  shallow  aveoli,  with  the  roots  more  or 
leas  exposed  ;  on  the  posterior  lialf  of  the  maxillary  bone  unequally  so,  so 
as  to  be  pleurodont.  The  anterior  part  of  the  maxillary  bone  depressed, 
with  superior  articular  facet,  and  united  with  the  premaijllary  by  a  ging- 

This  genus  is  apparently  nearly  allied  to  Paekyrhitodnt  aa  I  have  de- 
fined it.     In  that  genus  the  anterior  maxillary  teeth  are  strongly  pleuro- 
dont, and  the  maxillo-premaxillary  suture  is  squamosal.    To  Orieardinui 
must  protwbly  be  referred  the  P.  ihtartri  m. 
Char.  *p»tif.    This  Is  derived  IVom  a  right  maxillary  bone  and  a  nuni- 
FBoa  AMKB.  FBiLoe.  80C.  zvii.  100,  w.    priiited  rov.  30,  1877. 
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bar  of  verUbne,  supjiosed  to  belong  to  tlie  same  individual  by  my  smU- 
tant,  RuBsell  Hil),  who  discovered  it. 

The  proximal  extremity  of  the  maxillary  bone  is  depressed,  both  the  ex- 
teraal  and  internal  aspects  prescnline;  prominent  ribs.  The  inner  rib  soon 
dlsappearB,  and  the  alveolar  border  becomes  interior  in  position,  the  teeth 
then  assuming  a  more  ptcurodont  character.  Tt)e  external  rib  continues, 
and  rises  so  as  to  form  the  superior  IrariJer  of  the  jaw,  but  coDtinuee  lo 
have  an  oblique  direction  outwards.  It  is  separated  by  a  longitudinal  con- 
cavity from  the  portion  that  bears  tiie  alveoli.  The  teeth  are  subcylindric 
in  section,  and  the  crowns  are  acute  and  incurved.  The  proximal  end  of 
the  maxillarj  forms  n  condyle  for  transverse  movetncDi.  which  is  divided 
by  a  transverse  groove.     Above  this  groove  the  extremity  is  Assured. 

The  vertebral  centra  are  somewhat  iiour-ghiss  sliapod,  and  pi^isent  a 
deep  longitudinal  fossa  on  eacli  side  of  the  base  of  each  neural  and  hamal 
arch,  which  is  divided  by  a  vertical  rod  on  partition  of  bone,  which 
strengthens  the  arch.  The  arraugement  is  that  seen  in  the  genus  Empo, 
The  sides  of  tbe  centra  are  marlied  with  rather  regular  linear  grooves, 
which  disappear  at  the  contraction. 

Me-ifurementi.  M. 

Length  of  maxillnry  bone  preserved 

Distal  depth 

Prozimal  depth 

Bight  leeth  in 

{longitudinal 
transverse 
vertical 

flongitudinal 

Diameter  of  anterior  centrum  ■<  transverse  

(vertical 


In  the  0.  «A«ar«n'iihe  dental  alveoli  areiransversetotbelongaxis  ofihe 
maxillary  bono,  while  here  they  are  longitudinal  or  round ;  the  bone  is 
more  laminiform  in  the  0.  tortut. 
ANOomoH  FATiRosTBis  ap.  nos. 

Tbe  characters  of  tbe  genus  Anogm\K»  Cope  having  up  U>  the  present 
time  rested  upon  but  one  spedes  {A.  arutui),  it  is  satisfactory  to  be  able 
to  confirm  them  by  the  study  of  new  material.  This,  which  waa  obttdned  in 
Kansas  by  Mr.  Sternberg,  consista  of  the  almost  entire  superior  part  of  th« 
skulls  of  two  individuals,  one  of  them  with  thirteen  vertebra. 

The  vertebne,  which  undoubtedly  belong  l«  tbe  skull,  have  no  lateral 
grooves,  but  tbe  superior  and  inferior  pairs  of  fosste  are  present.  Tbe 
Inferior  fossee  are  separated  by  a  plane  interval  on  the  anterior  cen- 
tra, which  rapidly  narrows  posteriorly.    Tbe  centra  are  not  elongate  nor 
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contracted   Bt  the    middle,    and    aro  sculptured   with   fine   longitudinal 

Tiie  cranium  is  depressed,  and  was  so  in  life.  The  form  of  the  muzzle 
is  the  extremity  of  an  oval,  at  the  apex  of  which  are  the  two  short  pre- 
masillaries,  while  tlie  sides  are  composed  of  the  long  mamillaries.  The 
top  of  the  head  is  nearly  smooth,  marked  only  posteriorly  by  a  few  delicate 
radiating  grooves  and  dote. 

The  inferior  view  displays  the  vomer,  palatine.and  maxillary  hones  with 
their  myriad  teeth  en  brniM.  Those  of  the  maxillaries  fonn  a  narrow 
hand,  those  of  the  premaxillaries  a  little  wider  one.  The  pulaiiaes  are 
long  flat  bonessimilarto  those  of  the  Sfrat"iJu«iipieal»>,  but  of  less  elongate 
proportions,  and  the  teeth  they  bear  are  relatively  smaller  and  not  in 
longitudiual  rows  as  in  that  Qsh.  The  teeth  of  the  median  line  of  the  pal- 
ate form  an  elongate  liiugue- shaped  patch,  flat  and  acuminate  in  front,  but 
gently  convex,  and  with  latcnkl  bevels  more  posteriorly.  The  teeth  It 
supports  ate  very  close  together  na  on  the  palatine  hones.  The  posterior 
portion  of  this  patch  is  broken  away.  The  mandibular  ramus  Is  not  deep 
and  the  symphyseal  surface  is  a  rectangular  truncation  of  the  nearly  par- 
allel inferior  and  superior  edges.  The  teeth  are  In  many  rows,  the  num- 
ber diminishing  posteriorly.  The  dentary  is  incurved  to  the  symphysis. 
The  premaxillary  bone  is  not  smooth  Itkc  the  others  of  the  cranium,  but 
is  pitted  anteriorly,  and  radiaicly  ridged  posteriorly. 

MeatUTfTutnU.  H. 

Length  of  cranium 103 

Width  of  cranium  behind 050 

Length  of  premaxillary  itrmt: 010 

Depth  of  the  denUry ,008 

Ifength  of  palatine  bone 052 

Width    "         '•         "     .010 

"    "   "  vomerine  dentate  patch 010 

riongitudinal 005 

Diameter  of  a  cervical  vertebra  <  transverse OOB 

(vertical 007 

Ahoouius  evolutus  Cope. 

This  flsh  is  represented  by  an  entire  left  mandibular  ramus.  As  corres- 
ponding parts  arc  preserved  En  the  typical  specimens  of  A.  aralvi  and  A. 
faotToilrii,  comparison  with  these  species  is  easy. 

The  ramus  is  less  curved  than  in  either  of  the  species  mentioned,  indica- 
ting an  elongate  and  wedge-shaped  head.  The  symphysis  Is  short  ;  deeper 
than  wide,  and  but  little  incurved.  The  ramus  is  much  contracted  verti- 
cally at  the  glenoid  cavity,  which  is  deeply  irapreseed  and  decurved  on  the 
inner  side,  having  thus  a  convex  transverse  section.  The  angle  is  re- 
curred behind  the  glenoid  cavity,  and  also  produced  for  a  short  distance  in 
line  with  the  inferior  margin  of  the  ramua,  this  portion  being  separated 
by  a  sinus  n^m  the  superior  process.    The  form  of  the  angle  is  then  that 


b,Goo(^lc 


Cope.)  loO  (Ang,  IT, 

of  A  boot  wlih  the  toe  elevated.  '  Tbe  ioferior  edge  of  tbe  inferior  process 
Is  acute. 

The  iDferior  border  of  tbe  ramus  is  thio.  The  superior  border  is  thick- 
ened,  and  its  tooth  bearing  surface  descends  on  both  the  iatcrnal  and  ex- 
ternal races  of  the  bone.  Posteriorly,  this  face  is  presented  inwards,  bot 
this  tooth-band  narrows  forwards  on  this  side,  and  widens  on  the  external 
face.  Its  greatest  widlb  on  Ihe  latter  is  posteriorly,  an  inch  in  ttoM  of  the 
widest  internal  exposure ;  It  then  gradually  contracis,  its  inferior  border 
rising  lo  a  short  distance  behind  the  symphysis. 

The  dental  alveoli  ere  small  and  round,  densely  packed,  and  sub-equal 
in  size.  Near  the  middle  of  the  ramus,  thirty  longitudinal  rows  may  be 
counted.  Not  a  tooth  remains.  A  transverse  section  of  the  greater  part  of 
the  length  of  the  denlury  is  strongly  convex  ;  anteriorly  it  is  flat- 
tened above. 

Jfeaiitrenunlt.  M. 

Length  of  ramus S34 

"tooth  band - 150 

Depth  of  symphysis 016 

"      at  posterior  end  of  loolh  band OSO 

"     at  glenoid  cavity ,010 

'■     at  angle 030 

Stratodus  oicvpooon  Cope. 

This  flsh  is  represented  in  Mr.  Siernbcrg's  collection  by  a  dcniary  bone, 
a  probable  maxillary,  and  a  [K>rlion  of  the  palaline,  both  the  latter  without 
their  extremities.  A  number  of  vertebrae  accompany  the  jaws,  which  prob- 
ably belong  to  tbe  same  individual. 

The  dentary  is  narrow  and  cuneiform,  and  rather  robust  for  its  depth. 
The  tooth  band  is  wide,  covering  more  than  half  the  vertical  diameter  of 
the  bone,  and  is  bounded  below  by  a  groove.  The  external  face  is  convex. 
A  delicate  groove  extends  along  tbe  superior  margin  juet  below  it ;  and  a 
wide  open  groove  commences  behind  the  middle  of  Ihe  length  and  above 
the  middle  of  the  vertical  diameter,  opening  widely  behind.  The  inferior 
edge  Is  compressed  and  flat,  and  is  abruptly  distinguished  from  the  convex 
portion.  The  symphyseal  surface  is  short,  and  the  infero-antorior  border  is 
produced  into  an  acute  angle.  The  leeth  are  iu  six  rows  on  the  widest  part 
of  tbe  band.  Of  these  one  contains  larger  teeth  than  tbe  others  ;  at  oue 
point  it  is  the  second  from  the  external  margin,  but  its  position  becomes 
more  interior  on  the  anterior  part  of  the  band,  Tbe  teeth  are  recurved, 
round  in  section,  and  with  simple,  very  acute  apices.  These  are  transpa- 
rent and  vitreous ;  the  remaining  portion  of  the  tooth  is  opaque,  and  marked 
with  whitish  dots.  At  the  anterior  extremity  of  the  denlary,  but  two  rows 
of  the  smaller  sized  teeth  remain. 

The  alveolar  fosaie  of  the  teeth  of  the  three  interior  series  of  the  dentary 
ba6d,  have  a  peculiar  character.  The  internal  half  of  the  border  has  short 
radiating  lines  touching  its  circumference,  but  the  external  half  supports 
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The  lateral  of  these  are  divergent 
Lnd  is  radial  to  the  circumference, 
tlie  alveolar  fosase  of  the  three  external 
ke  attachment  permitting  elevation  and 


three  convex  lubes  of  dense  I 
Uid  dorsal  :  the  median  is 
This  structure  does  not  appear  ir 
rowe.     Il  is  probably  a  hinge  t' 
depre«Bion  of  the  leeth  of  the  inner  rows. 

The  supposed,  maxillary  bone  presents  a  wide  open  groove  on  both  sides 
The  saperioT  border  U  convex  io  seclion  and  not  so  wide  as  the  tooth 
bearing  face,  which  is  slightly  oblique.  But  for  this  obliquity  the  section 
would  be  that  of  a  Trail.  The  groove  of  the  internal  face  is  contin- 
ued further  forward  than  that  of  the  external  face.  There  are  six 
rows  of  leeth  arranged  as  in  the  dentary  bone,  but  in  reversed  order. 

The  fragment  of  palatine  bone  is  densely  packed  with  teeth,  which  are 
longer  than  those  of  the  jaws.  Their  apices  are  as  in  the  latter,  simple. 
Those  of  one  border  are  longer  than  those  of  the  other,  and  the  alveolar 
fosse  of  these  (the  only  ones  I  can  »oe)  bear  the  three  adjacent  tuberosi 
ties  above  described. 

The  vertebrtc  considerably  resemble  those  of  Empo.  Their  centra  in 
both  abdominal  and  caudal  regions  are  elongate  and  contracted  medially. 
There  ia  a  shallow  longitudinal  groove  at  the  bases  of  the;  neural  and 
heemal  arches,  which  are  divided  vertically  by  a  median  rib-tike  buttress- 
The  median  lateral  portion  is  smooth  or  nearly  so. 

Meaiur^ment,  M. 

Length  of  dentary  Imne  preserved 0550 

Depth at  middle 0080 

•'  dentary  tooth  band  at  middle 0050 

atsymphysis 0045 

Length  of  maxillary  bone  preserved 0r>30 

"         tooth 0045 

Depth    "        '■         at  middle 0060 

Width '       "      0030 

"  i>alatiQu  bone 0100 

riongiiuditial 0100 

Diameter  of  an  abdominal  verlcbrs  -^transverse 0115 

(vertical 0135 

This  species  differs  from  the  S.  aiik.ilU  in  the  simple  form  of  the  apices 
of  the  teeth.     The  type  specimen  is  much  smaller  than  that  of  S.  apieali*. 
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SeMeriplioTM  of  BxUnr.t  VtTtebrala  pom  th«  Permian  and  Triauie  Foma- 

maU'oiu  of  the  United  Statei. 

Bt  E.  D.  Copk. 

(.Meetinj  of  the  Amerirau  P/iilnophifal  Boeiety,  Jfovember  2d,  1877.) 

The  Triassic  forniiition  oi  Nonli  Amurica  lias  yielded  amaj  of  the  rep- 
tilian types  which  cliantcterize  the  lu>rizoa  in  other  paiia  of  the  world.  A 
LabyrinlliodoDt  has  been  recognized  In  North  Carolina,  and  I  have  deter- 
mioed  the  existence  of  the  genuR  Eelodon  In  the  formation  in  both  that 
Btatc  and  Pennsylvania,  *  )f  Vinosa'iria  three  tygies  occur  in  twth  Euroite 
and  North  America.  The  Palaoiaarut  of  the  fonner  country  is  represented 
by  the  American  CUptytauTtti,  and  Zanelodon  Is  somewhat  similar  in  den- 
tal characters  to  the  Znlomnt  of  North  Oarolinfl.  Of  genera  with  com- 
pressed teeth  which  have  a  lenticular  section,  and  both  edges  dcnticnlate, 
Bathygnatkiit  has  been  found  in  North  America,  and  Ctadiodon  and  Ter- 
atoiaurut  in  Europe.  This  type  has,  Uowever,  been  wanting  heretofore 
from  the  extinct  Triassic  fauna  of  Pennsylvania  and  North  Carolina.  The 
present  comniuni cation  introduces  it  for  the  first  time  from  the  former 
State,  under  a  fonn  generically  different  from  any  of  the  preceding,  and 
with  the  name 

PaI,.«0CT0JTO8  APPALACHIAN  us. 

The  specimens  on  which  this  determination  rests,  were  found  by  my 
friend  Charles  M.  Wheatley,  A.  M.,  ia  one  of  his  copper  pyrites  mines. 
The  most  characteristic  are  two  teeth  which  differ  somewhat  from  each 
other  in  form.  One  of  them  has  a  (crealer  transverse,  and  less  anteroposte- 
rior diameter,  indicating  an  anterior  position  in  the  ecries.  The  other  is 
more  oompressed,  and  presents  a  greater  anteroposterior  width.  Judging 
by  the  analogy  of  the  genus  LaUpt,  this  tooth  occupied  a  position  poste- 
rior to  the  first  one.  The  two  were  found  lu  close  proximity,  though  not 
in  actual  contact,  In  a  fragile,  argillaceous  portion  of  the  copper-bearing 

The  profile  of  the  anterior  luEitli  is  regularly  conic  with  a  sligbi  recurva- 
ture,  which  is  not  seen  in  the  apex,  but  in  the  basal  portion  of  the  crown, 
and  in  the  root.  The  section  Is  almost  semicircular  at  all  points,  but  the 
inner  and  Batter  face  Is  slightly  convex  ;  rather  strongly  so  at  the  apex. 
The  denticulation  of  the  edges  is  minute,  measuring  H.  .00033.  It  con- 
tinui-H  to  the  base  of  the  crown  both  fore  and  aft.  At  this  point  the  cdtfCfi 
are  as  elsewhere,  at  one  side  of  the  anterior  and  posterior  asiMcts.  There 
are  no  ridges  nor  faeets  on  the  crown ,  and  the  enamel  possesses  an  obsolete 
minute  rugosity  of  short  linear  ridges. 

The  crown  of  the  second  looth  is  not  c)n1y  flatter  and  wider  than  that  of 
the  first,  hut  is  lit  le  more  than  half  as  long.  Botli  edges  are  crenate  to 
the  hose.  Tlie  marked  peculiarity  of  the  tooth  is  seen  in  the  division  of 
the  crown  into  facets  by  angular  ridges.  The  convex  face  is  dividi.'d  into 
two,  an  anti^rior-lookln;:;  and  a  posterior -looking,  the  former  half  as  wide 
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as  the  latter.  Tbe  angle  separating  tliem  ie  nol  continued  on  the  apical 
third  or  tbe  crown.  The  eection  of  the  antero-exl^rnal  face  ia  nearly  plane. 
The  division  of  the  inlerior  or  flatter  face  is  similar,  but  the  angle  is  leas 
proDounced.  The  anterior  and  narrower  face  is  slightly  cnnnu'e.  In  this 
crown,  aaln  the  first  described,  tliere  are  weak  transverse  undulations 
near  the  basal  third. 

Length  of  anterior  tooth  preserved 080 

Length  of  crown  of  same OSS 

_.        ,        ,.  ,  ( antero-poslerior 033 

Diameter  of  base  of  crown -^  .           "^  „,. 

(transverse Olo 

_,,        ,  ,  f  antero-posterior 010  * 

Diameter  near  apex  of  same  j  .           '  ^_ 

( tranaverae 008 

Leogth  of  posterior  tooth  preserved 040 

Length  of  crown  of  second  tooth 029 

Anteroposterior  diameter  at  Imse  of  crown 025 

at  middle  of  crown 019 

Transverse  diameter  '■        "  '•       Olu 

Tiieae  dimensions  indicate  an  animal  of  the  general  proportions  of  the 
gigantic  carnivorous  Dino»aiiria  of  Ihe  genera  Lalapg,  Meyatoiaurua  and 
Teraloiavrut,  Tbe;  exceed  those  of  tlie  Balh^gnathut  borealU  atid  tbe 
only  known  species  of  C/a'fi'orfnn,  C  lioydii. 

The  characters  which  demonstrate  tliat  this  Saurian  belongs  to  a  genus 
distinct  from  any  of  the  above  are.  Firstly,  the  presence  of  the  external  and 
internal  longitudinal  ridges  which  divide  the  crown  of  the  posterior  tooth 
into  four  facets.  Second,  the  shortness  of  the  crown  as  compared  with 
its  width,  a  point  in  wliicb  it  approaches  Piiiaotaurui.  Thirdly,  the 
semicircular  section  of  tbe  anterior  tootli,  a  form  not  found  in  either  Bn- 
thygnathun  OT  TerntosauTun,  where  almost  tlie  entire  series  is  known.  It 
is  only  approximated  in  some  of  the  Western  species  referred  to  Lalapt, 
but  is  not  inconsistent  with  the  characters  of  that  genus  as  represented  by 

To  the  genus  thus  characterized,  the  name  PaloMclonut  is  given,  and 
to  tbe  species,  the  name  PaUtiitt^nut  ippalachianut. 

Associated  with  the  leetli  of  tills  species,  were  found  several  leaves 
resembling  those  of  PUrojihylliim;  and  stems  of  Calamittt  occur  in  the 
same  locality. 

Additional  specimens  received  from  Mr,  Wheatley  include  anterior,  in- 
termediate and  posterior  teetli  of  a  larger  animal  than  tlie  one  above 
descrilted,  and  intennediate  and  posterior  teeth  of  a  much  smaller  indi- 
vidual of  probably  the  same  species. 

The  large  half-conical  tooth  of  the  large  individual,  presents  a  slight 
groove-like  constriction  at  the  basal  portion  of  the  posterior  cutting  edge. 
length  of  crown  above  base  .000  ;  width  at  base  .025.  Width  of  posterior 
tooth  at  base  .030.  The  form  of  the  intennedbte  tooth  is  between  those 
of  the  others.     Its  external  face  is  very  convex  and  is  not  &celed.     The 
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approach  of  the  external  face  to  tlie  anterior  or  cutting  ii-dge  is  much  mora 
abrupt  than  lo  the  ixatcrior. 

The  leeUi  of  the  smaller  Bauriao  only  differ  ftoni  the  olhere  in  their  sixe. 
The  more  posterior  ia  probably  anterior  in  position  to  those  described 
above,  as  lis  external  face  U  more  convex,  especially  anteriorly,  and  is  not 
fiiceted.  Length  of  crown  of  the  anterior  tooth  .033  ;  width  at  base  .(IIB. 
Widtli  of  base  of  posterior  tooth  .015 :  length  .019. 

Pal«octonub  aulacodus,  sp.  nov. 

The  teeth  of  this  sauriau  differ  from  those  of  the  P.  appalnthianut  in 
.  having  their  basal  portion  sculptured  with  parallel  shallow  grooves.  These 
are  quite  close  together,  leaving  ridges  between  them  which  are  narrower 
than  themselves.  The  surface  of  the  crown  displays  the  silky  sculpture  of 
minute  raised  iiucs  more  distinctly  than  in  the  other  species.  But  one 
too*,h  of  this  animal  has  been  b'>  far  obtained  by  Mr.  Wheatly,  and  this 
one  is  from  the  middle  of  the  scries  of  an  animal  rather  smaller  than  the 
second  individual  of  the  P.  appaUiehianut,  In  accordance  with  this  posi- 
tion the  crown  is  short  and  half  conic  with  tite  external  face  strongly  con- 
•  vex,  most  so  in  front.  The  denticles  are  well  exhibited  on  both  edgw, 
but  only  descend  on  the  anterior  to  the  middle  of  the  length  of  the 
crown.  In  both  large  and  small  specimens  of  P.  appalachiaaai  the  den- 
ticles descend  nearly  or  quite  to  the  base.  Length  of  crown  .033  ;  width 
at  base  .011. 

Clbpbtbaurus  TEiTLBiANns,  sp.  nov. 

Represented  by  a  single  largo  toolh  in  perfect  |>reservation.  In  accord- 
ance with  the  characters  of  the  type  species,  C.  pfnnsi/hanieui  of  Lea,  the 
tooth  is  straiglit,  and  possesses  two  cutting  edges.  The  posterior  of  these 
is  denticulate  and  perfectly  atraiglit  ;  the  other  is  less  extensive  and  is  sep- 
arated from  the  posterior  by  very  unequal  surfaces. 

In  the  present  saurian  the  toolh  is  compressed,  and  rounded  in  ft'ont, 
the  section  Ihrougbout  the  basai  lialf  being  an  oval  with  one  end  acule. 
The  an tero- interior  edge  only  exists  on  llie  apical  half  of  the  crown,  and  is 
separated  from  the  posterior  edge  by  a  somewhat  convex  face  two-thirds 
the  width  of  the  externa!  fiice.  It  is  not  denticulaied,  and  its  lower 
extremity  falls  behind  the  anterior  margin  of  the  crown  when  viewed  in 
proflie.  The  enamel  is  perfectly  smooth.  Length  of  crown  tVom  base  of 
enamel  layer  ,047  ;  longitudinal  diameter  at  base  ,018:  transverse  do.  Oil. 

As  compared  with  the  G.  pea,niyhanUu>  of  which  several  teeth  are 
known,  the  O.  ve'ittfiitnu*  differs  in  its  more  compressed  form,  and  in 
having  the  anterior  cutting  edge  not  denticulated.  The  position  of  this 
edge  is  more  internal  than  in  the  longer  known  species,  but  this  may  indi- 
cate a  more  anterior  position  it  the  jaw. 

This  saurian  is  named  in  compliment  to  Charles  M.  Wheattey,  A.M.,  of 
Fhcenixville,  Pa,,  to  whose  exertions  we  owe  nearly  all  the  material  hith- 
erto obtained  fh>m  tlie  Triassic  formation  of  Pennsylvania. 
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ScCHOPRiON  CTPHOIWK,  gen,  et  sp.  nov 
Char.  gtn.  As  no  portion  of  tlie  animals  referred  to  Ma  genus  is  known, 
other  than  teelta,  the  cbaracters  are  derived  from  tJiese  only.  Their 
crowns  are  elongate,  conical  and  curved,  and  are  furnished  wiib  denticu- 
Ule  cutting  edges.  lu  the  teeth  preBervcd  these  are  separated  by  very  un- 
equal extents  of  surface,  as  they  form  the  anterior  and  posterior  borders  of 
the  inner  face.  The  crowu  is  penetrated  by  a  very  minute  pulp  cavity, 
and  it  CDDsiitE  of  a  number  of  distinct  concentric  cones. 

It  is  probable  that  teeth  have  been  discovered  in  Europe  which  belong 
toBaariana  of  this  genus,  but  I  cannot  find  that  they  have  ever  received  a 
distinctive  name.    They  resemble  those  of  GroeodUia  rather  than  Dine- 

Char,  fpteif.  The  only  species  of  Saehoprinn  as  yet  Itnown  lo  nje  ia 
represented  by  four  leeth  found  in  the  same  Iwds  and  formation  as  those 
above  described.  One  of  these  ia  of  large  size,  indicating  that  it  readied 
the  adult  dlnieusions  of  the  Gangetic  gharrial.  Tliey  display  some  differ- 
ence in  the  degree  of  convexity  of  the  esternal  surface,  which  is  some- 
times opposite  the  imaginary  plane  of  the  inner  face,  sometimes  oblique  to 
it.  The  degree  of  convexity  is  always  greatest  at  the  base  of  the  crown. 
The  inner  face  is  also  convex.  The  curvature  in  the  long  direction  is  not 
great,  and  ia  directed  to  the  inner  side.  The  surface  presents  a  minute 
Kilby  sculpture  ;  one  tooth  presents  a  very  few  sliallon  sulci. 

Meaaurementi.  M 

f  anlero-poBterior C31 

Diameter  of  largest  tooth  <  tf^,ng^.o„e  oan 

Length  of  crown  of  tooth  No.  3 045 

f  ant  ero- posterior 009 

Itransverse 018 


Di&meler  crown  tooth  3  -< 


Belodon  carolinbnsis.  Emniona. 
Cope,  Trans.  Amer.  Pliilos.  Soc.  18fl9,  p.  59. 

Teeth  of  the  anterior  portions  of  the  jaws  were  obtained  by  Mr. 
Whesiley. 

Bglodoh  I'Hiecus,  Cope. 
Trans.  Amer.  Philos.  Soc.  18BB,  p.  59. 

Teeth  from  the  anterior  part  of  the  jaws.  In  addition  to  the  six  species 
of  saurians  above  noted,  Mr.  Wlieatlcy  obtained  the  tooth  of  a  Stegoce- 
philous  Batrachian,  probably  n  Labyrinthodont. 

Cricotds  oiBSONii,  Cope,  sp.  nov. 
While  examinations  into  the  Clcpsydrops  shale  of  Eastern  Illinois  have 
revealed  a  great  abundance  of  individuals,  andthreespcciesof  CJ«j)«V[Irtfp«, 
the  genus  Crieoivt  has  retnalned  without  addition,  and  the  three  vertebrw 
hitherto  found,  appear  to  belong  to  but  one  species,  the  C.  h^leroelilut.  The 
presentnoticedeacribesaaecond  form,  represented,  lilce  the  first,  by  but  few 
pRoc.  AHKR.  raiLDS.  soc.  xvir.  100.  %.     printbd  nov.  20,  1877. 
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remaloe.  Tbe  vertebra  which  is  beat  preserved,  aod  wliicU  maj  be  regarded 
u  typical,  is  probably  flrom  the  caudal  series,  and  is  tbus  well  contrasted 
with  the  correspouding  lyplca]  vertebra  of  the  longer  known  species. 

On  this  vertebra  there  is  no  trace  of  diapophysis,  and  tbe  neurapophysis 
riaee  from  the  external  aide  of  the  superior  face.  The  wall  of  the  neural  canal 
is  not  preserved,  but  the  inference  is  tbat  the  diameter  of  the  latter  is  large. 
This  fact  and  the  absence  of  definite  chevron  articulations  leads  me  to  doubt 
the  caudal  position  of  the  vertebra ;  but  the  usual  marks  of  the  dnraal  and 
cervical  vertebra!  are  totally  wanting  from  It  As  in  G.  helerotlita*,  the 
foramta  chorda  dortalU  is  large,  its  diameter  being  oue-third  of  the  totAl. 
The  articular  facea  descend  steeply  into  it,  that  of  one  CKlremity  more  eo 
than  the  other.  The  rim  of  the  latler  Ikce  is  beveled  outwards,  the  plane 
tbus  produced  appearing  on  the  inferior  Dice  something  like  the  united 
faces  of  the  chevron  bones. 

The  centrum  is  a  little  deeper  than  wide,  and  the  inferior  face  is  trun- 
cate so  as  lo  give  a  subquadrate  outline.  The  inferior  plane  is  concave,  the 
concavity  being  divided  by  a  longitudinal  rib.  Tbe  sides  are  somewhat 
concave,  with  a  longitudinal  rib  at  the  middle.  Diameters  of  centrum  : 
vertical  .010 ;  transverse  .009  ;  longitudinal  .008,  Width  of  inferior  plane 
.005  :  width  above,  including  neurapophysea,  .008, 

As  compared  with  C,  lieUroctUut  this  species  differs  in  the  presence  of 
parallel  ridges  enclosing  a  median  fossa  on  tlio inferior  side  of  the  centrum. 
The  small  size  may  be  here  considered,  but  it  is  uncertain  whether  the 
two  animals  represented  by  the  vcrtebrtc  are  fully  grown. 

This  reptile  is  named  in  recognition  of  the  services  of  William  Gibson  of 
Newport.  la.,  who  has  added  a  number  of  interesting  facts  to  the  geology 
of  the  Wabash  region. 

Cricotus  discopeouub.  Cope,  sp.  uov. 

A  vertebra,  rcpreaeutlnj;  un  iiniinal  as  large  as  the  0.  helerocliiii*,  presents 
characters  so  much  at  variance  with  those  ot  the  latter  as  torequirespecial 
notice.    Three  other  verlcbne  of  smaller  size  present  similar  features. 

The  centrum  is  disciform,  with  very  short  a nlero- posterior  diameter, 
which  is,  however,  greater  at  one  part  of  the  surface  than  at  the  opptHite 
point.  The  foramen  chordae  dorsalis  occupies  about  one,fllth  of  the  irans- 
verse  diameter,  which  Is  subcqual  In  all  directions.  The  articular  faces  of 
the  centrum  are  slightly  concave.  Themarginof  that  of  one  side  is  beveled 
for  tlie  superior  two-thirds  of  the  circumference,  the  bevel  running  out 
ImjIow  by  turning  into  the  articular  face.  The  lalero-inferior  border  of  the 
latter  turns  out  into  an  obtuse  angle  at  this  point.  The  superior  part  of 
the  bevel  runs  into  the  lateral  face  of  the  centrum.  The  attachment  of  the 
neural  arch  is  obscure  or  wanting  in  the  specimen,  and  the  same  is  true  of 
any  facet  for  chevron  bones. 

Diameter  of  articular  face  \  ''t^"'«'l ^ 

y  transverse 025 

I,«ngtb  of  cenlrum  below 009 

"       nlKive 007 
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Another  vertebra  of  nearly  tbe  Bame  character,  and  one-half  smaller  aize, 
preseota  a  greater  difference  between  the  long  diamelers  of  the  uppier  and 
lower  eidee.  The  superior  diameter  is  only  one-batf  the  inferior,  and  tbe 
foramen  chords  dorsalia  much  nearer  the  superior  than  the  inferior  mar- 
gin. Its  diameter  is  one-fourth  the  vertical  and  ooe-third  the  transTeise 
diameter. 

From  the  same  locality  and  discoverer  as  the  G.  gibionii. 

LiBOHOPBus  TRICARINATDS,  Co[>c,  gen.  et  sp.  nov, 
CAar.  gtn.  Vertebne  amphiccetiau,  perforated  by  the  foramen  chords 
doraklis.  Nenral  arcb  freely  articulated  to  the  centrum.  Fioor  of  neural 
canal  deeply  excavated.  No  proceoses  nor  costal  articulations  on  tlie  cen 
tmm,  which  ia  eicavat«d  by  longitudinal  fossfe.  Centrum  not  shortened. 
This  genus  reeeinbtei  in  the  proi>ortions  of  tiie  centrum,  the  genus  Olep- 
tgdropt.  but  difTera  in  many  details. 

Ohar.  gpteif.  Two  centra  and  a  portion  of  a  third  represent  this  species. 
The  former  are  a  tittle  longer  than  wide  and  a  little  depressed.  The  facet 
for  the  neural  arch  is  an  elongate  plane  truncating  the  border  of  the  fossa 
of  tbe  neural  canal  on  each  aide,  for  one-half  to  three-fifths  tbe  lengtli  of 
the  cenlnim.  Two  deep  longitudinal  fossffi  extend  on  each  aide  of  a 
median  rib  of  the  inferior  face  ;  and  they  are  separated  above  by  a  narrower 
rib  ^m  another  longitudinal  fossa  which  ia  below  the  base  of  tbe  neural 

MeatureTMMi.  M. 

( longiludinal 005.5 

Diameter  of  centrum  \  vertical 1KI38 

( iranaveree 0040 

Length  of  facet  for  ueurapcphysia O035 

Width  of  neural  canal 0030 

Discovered  by  Wm.  Qurley,  near  Danville,  Illinois. 
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Char.  gen.  Vertebral  centra  elongale,  contracted  medially,  and  per- 
forated by  the  foramen  chords  <lorsalis ;  cooBsified  with  the  neural  arch, 
and  supporting  transverse  processes.  Two  rih  articulations  one  below 
the  other,  generally  both  at  the  extremities  of  processes,  but  the  inferior 
eometimea  sessile.  No  neural  spine  nor  diapophyais ;  tlie  zygapophjaes 
normal  and  well  developed. 

The  vertebne  of  this  genus  much  more  nearly  resemble  those  of  a  aalti- 
mandcr  than  any  hitherto  found  in  this  fomiailun.  but  it  will  be  necessary 
to  observe  the  cranium  before  this  point  can  be  determined. 

Char,  apftif.  One  of  Dr.  Winslow's  and  two  of  Mr.  Gurley's 
sendings  contain  vertebrse  of  this  species.  One  from  the  latter  gentleman 
is  contained  in  a  mass  of  clay  in  immediate  contact  with  a  mandibular 
ramus  which  supports  a  number  of  teeth.     The  ramus  appears  rather  ton 
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liirge  for  tbe  aDiiual  lu  which  the  verlebn  pertained,  but  the  proportion  is 
not  different  Trom  iliat  wliich  I  describe  helov/  in  the  genua  Sryopi. 

Tbe  surrace  of  the  cenlrum  is  smooth  and  ia  without  groovet.  The 
diapophyses  and  imrapoyliysos  are  rather  elongate,  and  are  closely  approj- 
imnted  one  above  the  other.  Tbe  superior  process  Usuee  fhnn  the  oentrum 
opposite  tbe  superior  margin  of  the  articular  faces.  Tliey  st&nd  equidis- 
tuttt  from  llie  extremities  of  the  centrum,  and  are  directed  obliquely  back- 
wards, Tbe  anterior  zygapopbyBes  occupy  the  same  level.  The  neur*l 
spine  is  a  compressed  longitudinal  ridge  ;  It  divides  beliind,  leaving  a  notch 
between  the  posterior  zygapophyaea. 

Mtaturtmtntt.  M 

( longitudinal OOflO 

Diameter  of  centrum  \  vertical 0O35 


Depth  of  centrum  and  neural  arch 0060 

Width  with  transverse  procesaea 0070 

Expivnsc  of  posterior  zygapophyaea O05O 

The  mandibular  ramus  wliieh  accompanied  one  of  the  Vertebra  is  alul- 
low  and  stout.  lis  external  surface  is  sculptured  with  sharp  longitudioal 
ridges,  which  inosculale  more  <ir  less.  The  teeth  have  cyllndi^c  roots 
which  occupy  shallow  alveoli  sunk  in  a  plane  surface.  The  crowns  are 
ritlher  elongate  and  ouipressed  near  the  apex,  and  without  grooves  or 
Herrse,  In  contact  with  the  jaw  is  an  osseous  fragment  with  t,  pitted  or 
reticulated  surface. 

Depili  of  ramus 0030 

Lengtli  of  crown  of  tooth  0033 

Four  teeth  in 0040 

Eryops  MBOACGPHAT.tJs  Cope  gcQ.  et.  sp.  noT. 

Char.  gen.  The  details  of  the  structure  of  this  genus  are  derived 
from  ftu  almost  entire  cranium  with  undeijaw,  which  is  accompanied 
by  numerous  vortebrie  and  other  bones.  Tiio  form  is  Labyrlnthodont,  and 
embraces  the  largest  species  of  that  group  yet  known  from  Ibis  continent. 

The  skull  Is  not  elongale,  and  the  quadrate  lH>nes  are  produced  far 
backwards.  The  epiotic  processes  arc  prcscul  but  not  remarkably  elon- 
!fate.  The  temporal  fossa  is  covered  in  by  the  usual  roof.  Tbe  orbits  are 
round,  posterior  in  position,  and  small.  There  is  no  postorbital  depression 
or  groove,  and  ilie  lateral  epiotic  sinus  is  not  deep.  Tbe  nostrils  are  large 
and  widely  separated.  Tliere  is  no  angular  process  of  the  mandible.  The 
maxillary  tcelh  are  of  different  sizes,  although  arranged  in  a  single  row. 
The  posterior  are  small  and  not  closely  placed  ;  large  teeth  appear  anterior 
lo  the  middle.  The  premaxillary  bone  supports  a  number  of  large  tecib. 
Those  of  tbe  mandible  which  are  visible  in  tbe  specimen  in  its  present 
state,  those  opposite  the  nares.  are  of  medium  size.  Tbe  form  of  the 
crowns  of  the  teeth  is  conic,  with  weak  fore  and  an  cutting  edges.    There 
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ue  DodisIiDclfiasureaof  the  anrbce  although  these  may  be  represented  by 
some  flae  par&tlel  lioes. 

Yertebne  referred  to  thi§  genus  are  small  In  proportion  to  the  dimen- 
■io&B  of  the  skull.  They  are  not  discoidal  but  somewhat  elongate  ;  are 
biooncaTe,  and  are  not  perforated  for  the  notochord.  The  middle  portion 
of  the  centrum  is  contracted.  One  articular  extremity  has  the  iKirdera  of 
the  concave  centre,  convex.  Zygapophyses  large.  Ribs  present  short  : 
neural  spines  elongate,  stoui. 

In  comparing  this  genus  with  those  described  by  authors  and  arranged 
bj  Hr.  Miall  in  his  family  Eaqlypta,  Its  exclusion  from  the  latter  is 
erident  in  view  of  the  absence  of  angular  process  of  the  mandible,  and 
the  nondiscoidal  vertebiw.  Its  poslerioily  placed  orbits  distinguisli  it  from 
the  genera  of  his  second  family,  the  Braehyopina,  excepting  perhaps  Rhi- 
notaarux.  It  is  with  the  genera  of  the  thinl  family,  the  ChaitUodonla,  that 
affinity  ap|>ears  to  exist.  It  is  unnecessary  to  compare  Eryapi  with  Lox- 
amnta,  which  has  immense  and  irregularly  shaped  orbital  openings,  and 
trenchant  teeth  ;  but  with  ZygotauTVi  and  Idelont'trut  the  affinity  is  closer. 
The  deep  postorbital  depressions,  and  the  grooved  maxillary  leelh.  de- 
scribed by  Bichwald  in  the  foniier  genus,  separate  it  at  once.  The  teeth 
of  Mtlotaurut  are  equally  distinct,  being.  Recording  to  Meyer,  conical  and 
deeply  grooved  at  the  base.  In  BAi'«»jatirus  tlie  ma.Tillary  and  mandib- 
ular teeth  are  said  to  be  sub-equal.  Ltptophractui  has  deeply  grooved 
teeth  with  strong  cutting  edges. 

Ohar.  »pttif. — In  this  category  I  include  many  of  those  Introduced  into 
the  generic  diagnosis  liy  Mr.  Miall  in  the  very  useful  r(!port  to  the  British 
Assoc,  for  the  Adtanccment  of  Science.  1874,  p.  140,  by  the  Committee 
on  the  Structure  and  Classification  of  the  Labyrinthodonls.  Such  are  the 
width  of  the  interorbital  space,  the  outline  of  the  muzzle,  the  details  of 
the  sculpture,  the  approximate  number  of  the  teeth,  etc. 

The  cranium  has  a  sub-triiingular  outline,  with  ihe  sides  a  little  longer 
than  the  base,  and  the  apex  (muzzle)  very  obiusc.  The  profile  is  elevated 
behind,  and  the  sides  slope  steeply  to  tlie  mandible  ;  the  slope  of  the  mnn- 
zle  ia  rather  steep,  but  less  so  than  that  of  the  cheeks.  Tbc  extremity  of 
the  snout  is  broadly  rounded  and  depressed,  and  overhangs  the  mandible. 
The  supra -occipital  outline  is  concave,  and  the  epioiic  angles  only  mode- 
rately prominent.  The  quadrate  bones  extend  far  posteriorly,  and  are 
horizontal  above  at  their  distal  extremities.  The  orbits  are  nearly  ronnd, 
although  somewhat  wider  than  long,  and  rhey  are  directed  equally  out- 
wards and  upwards.  The  inner  margin  is  slightly  Bared  upwards,  and  ii 
terminates  anteriorly  and  posteriorly  in  a  slight  tuberosity,  at  the  junction 
with  the  cantbuB  rostralis  and  temporal  ridge  respectively. 

The  orbit  occa pies  Iheanterior  portion  of  the  posterior  thirdof  the  length   ' 
of  the  skull,  including  the   epiotic  angles ;   and  Ita  long  diameter  is  one- 
seventh  that  of  the  skull   ftata  the  epiotics  to  the  muzzle  inclusive.     The 
same  diameter  is  about  half  of  the  interorbital  width.     The  parietal  re- 
gion is  plane,  the  frontal  gently  concave,  and  the  muzzle  depressed  cotLvez 
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in  crom-sectioii.  The  face  in  front  or  the  orbit  is  conc&ve  below  the  can- 
thus  roaCralis.  The  nostrils  are  not  large,  and  are  sub-round.  They  are 
widely  separated,  being  nearer  the  maxillary  border  at  its  jtmction  ^vilh 
that  of  the  prtmaxillary,  than  to  the  median  line.  The  in»ndible  la  sbal- 
lon,  and  not  very  stout.  Ita  inferior  border  rises  from  below  a  point  a 
little  in  front  of  the  fundus  of  the  epiotic  sinus  to  the  angle,  which  is  at 
the  quadrate  articulation.    Symphysis  short. 

Tlie  sculpture  of  liie  anterior  portions  of  lite  muzzle  is  coarsely  punctate  ; 
on  the  poBterior  portions  of  the  upper  and  lower  jaws  it  iB  ridged  and  pit- 
ted. Host  of  the  upper  surface  of  the  akull  is  slill  covered  with  a  tliin 
layer  of  the  matrix,  so  that  the  sculpture  and  the  character  of  the  lyra,  if 
any  there  he,  remains  unlinown. 

The  teeth,  as  has  been  observed,  arc  not  visibly  grooved,  but  the  charac- 
teristic feature  of  the  group  may  bi:  i-epresented  by  numerous  delicate 
crack-like  lines  which  one  sees  on  the  basal  portions.  These,  however, 
look  like  the  result  of  weathering.  The  sections  of  all  the  teeth  would  be 
round,  but  for  Ihc  cutting  edges,  which  are  not  very  promin<^t.  Id  addi- 
tioD.  the  premaxillary  teeth  are  coarsely  Suted  on  the  median  half  of  their 
length.  The  fluting  is  not  visible  on  bd  antero- lateral  mandibular  tooth, 
nor  on  a  posterior  maxillary  tooth.  The  microscopic  structure  of  the  teeth 
is  not  yet  investigated. 

The  bodies  of  the  vertehne  have  concave  Bides,  and  a  sub-round  aecUoii- 
Their  neural  spines  terminate  in  an  obtuse  cnhirgement.  Hany  of  the 
characters  of  the  vertebral  column  are  yet  concealed  in  the  matrix.  The 
distal  purtioDB  of  the  ribs  are  straight,  cylindric.  and  become  stouter  at  the 
extremity. 

Meaiurtments,  H. 

Length  of  cranium  from  the  extremity  of  the  os  quad- 

433 


Diameter  of  orbits  i 


Length  of  cranium  on  middle  line 

Iicngth  from  end  of  muzzle  to  nostril. . 
Width  of  cranium  between  quadrates, . . 

"  "  "         epiotica 

.     "  ■      orbits , 

"  "  between  narea 

o-posteiior . . 

(transverse 

Length  of  premaxillary  tooth 

Diameter  "  "     

Length  of  posterior  maxillary  tooth.... 
Diameter  of  median        "  "    . . , . 

Length  of  a  dorsal  centrum 

Vertical  diameter  of  do 

Elevation  of  neural  spine  of  do 

Length  of  rib  on  curve 
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TIlis  iDtereeliog  fossil  was  found  in  thu  Trlasslc  formatioa  of  Texas  by 
m;  (Kend  Jacob  Bolt.  Tbe  cranium  and  veriebrai  were  diacovcred  in  such 
relation  as  render  it  evident  that  they  were  pnrts  of  one  animal. 

Strioilina  oiTRi-EiAKA,  Cope,  sp.  nov. 

This  Bpecies  is  Icaown  b;  a  single  jaw  or  looth  in  complete  preaervAtioD, 
which  was  found,  lilie  the  type  of  tbe  genus  S.  linguaformiii*  near  Dan. 
ilile.  111.,  by  Mr.  Gurley. 

Tbe  tooth  is  quite  smalt,  its  lent;th  only  cquallnif  tbe  width  of  the 
known  tooth  of  8.  Hagnasformi*.  It  is  also  narrower  in  projiortiun  to  tlie 
length.  The  root  and  the  cutting  edge  are  turned  In  opposite  directions 
u  in  the  other  species.  The  principal  difference  Lietivcea  the  two  is  seen 
in  the  character  of  the  transverse  ridges  or  crests  of  the  oval  face.  There 
•re  two  crests  less,  or  Ave,  wltb  a  delicate  basal  fold,  mailing  six, 
while,  counting  tbe  fold  Ibcre  are  eight  in  S.  Ungam/ormi'.  The  anterior 
ridge  is  transverse ;  the  ottiers  slightly  convex  backwards,  and  all  are 
equidistant  and  uninterrupted,  which  la  not  tbe  case  in  the  older  species. 
T bey  are  also  of  different  form,  being  distinct  rldgea  with  anterior, and 
posterior  faces  similar.  In  8.  lingaitformis  the  anterior  face  only  is  verti- 
cal, the  postciior  descending  very  gradually,  the  whole  forming  a  series  of 
steps.  I/ength  of  ridged  face  .0060  :  width  anteriorly  .0035  ;  width  pos- 
teriorly .0020. 

This  species  is  dedicated  to  William  Qurley,  of  Danville,  Illinois,  to 
whose  zeal  science  is  indebted  for  the  species  from  that  locality  described 
in  this  and  other  papers. 

Twenty  species  have  now  been  obtained  tVom  the  Clcpsydrops  shales,  the 
exact  geological  position  of  which  remnina  to  be  accumtoly  determined. 
Dr.  Winslow  informed  me  that  they  are  tbe  l>ed  No.  15  of  Prof.  Bradley's 
section  of  tbe  Carl>oniferous  roclis  of  Vermilion  county,  Illinois.  This 
places  them  near  the  aummit  of  tbe  Carboniferous  aeriea,  below  two  thin 
beds  of  coal  (which  word  la  misprinted  "  coral ' '  iu  my  last  paper,  Proceed. 
Amer.  Philos,  Boc.  187T,  p.  63).  I  am  now  informed  that  this  portion  of 
Prof  Bradley's  scale  is  not  correct,  and  that  No,  15  occupies  a  much 
higher  position  than  he  aaaigna  to  it.  It  liea  uuconformably  above  the 
merom  sandstone  of  Mr.  Collett,  which  deposit  la  above  the  coal  meas- 
ures and  unconformable  to  them.  The  at  rati  graphical  evidence  la  thus 
conformalory  of  ttiat  derived  from  paleontology,  that  the  Cltpiydropn 
shale  occupies  n  position  in  the  scale  atiove  the  coal  measures. 
CTBKODtra  PUB  ILL  UB,  Cope,  sp.  nov. 

Form  narrow,  the  width  of  tlie  base  about  equal  to  the  depth.  The 
coronal  portion  is  narrower  than  tlie  l>ase,  because  the  inner  face  Is 
oblique,  forming  an  acute  angle  with  the  inferior  plane.  There  are  but 
four  crests,  of  which  the  two  longer  are  directed  in  one  direction,  and  the 
two  shorter  In  another.    The  Interior  ones  of  both  pairs  form  a 

•pTOcavdlngs  Amer.  Pblloi.  Boo.  1S77,  p.  62. 
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creat  which  ia  convex  iawards.  The  cresU  ore  Btraigbt,  elevated  ftnd 
acute  :  each  one  aapporls  two  or  three  denticles,  which  are  rectangular  &Dd 
little  eievBted-  Tlie  ionger  ones  project  beyond  the  general  outline  ;  the 
shorter  once  are  less  prominent  at  the  extremities ;  all  are  obtuse  in  the 
vertical  direction.  The  superior  surface  is  smooth.  The  inrcrior  is  slightly 
concave  in  the  transverse  sense.  The  tooth  on  which  this  species  is  found 
is  the  sraallest  yet  obtained  from  the  formation.  Length,  .007 ;  width, 
.008  ;  depth  at  inner  crest,  .003. 

Two  specimens  were  found  by  Wm.  Gurley,  in  Vermilion  Co.,  Illinois, 
in  the  Clepiydrop»  shale. 

I  have  referred  two  species  fVotn  this  formation  to  tlie  geaus  Oeralodui, 
ander  the  names  of  C.  ci'n«I(wii  and  C.  paucurUtatai.  While  the  form  of 
these  tecti)  is  that  of  the  genus  named,  the  structure  of  the  euperdciol  layer 
(lifTers  in  wanting  the  puncta  which  are  chnracterislic  of  Otratoetat,  but  is, 
on  the  contrary,  uniformly  dense,  although  frequently  irregular.  I  there- 
fore refer  the  two  species  above  mentioned  to  auolber  and  allied  genus, 
under  the  name  Ptyonoiluii,  with  C.  vinslmii  as  type. 

*  ORTHACAKTHUS    qUADRWERlATDS,    CopC,    Sp.  UOV. 

Represented  by  an  incomplete  radial  spine.  With  it  occur  severul  frag- 
mentary spines  which  resemble  very  chraely  one  belonging  to  0.  gracilis, 
Newh.  (Qeolog.  Survey  of  Ohio,  PI.  Ixis,  fig.  7),  and  which  only  differ 
in  having  the  denticles  shorter.  As  tcclli  of  a  Diplodus  near  to  or  identical 
with  D.  coiiipr«i»u/«  are  common  in  the  shale,  the  two  may  belong  to  the 
same  fish.  Dr.  Newtwrry  has  already  suggested  Ihal  Orlhacaathui  and 
Diiihdw  are  identical. 

The  0.  quadriserinttiH  is  quite  different  f^om  the  other  species.  The 
spine  is  wider  than  deep,  and  the  scries  of  denticles  are  widely  separated. 
The  surGice  between  them  is  gently  convex  and  smooth.  The  anterior 
face  is  strongly  convex  and  presents  at  each  side  two  shallow  f\irrows. 
The  external  groove  is  divided  by  a  series  of  thin  longitudinal  denticles 
which  are  smaller  than  those  of  the  principal  row,  and  which  are  some- 
times somewhat  confluent  at  the  base.  The  principle  denticles  arc  closely 
placed,  stout,  acute,  and  recurved.  Transverse  diameter  of  shaft  .0U3-'> ; 
an U;ro- poster! or  diameter  .0025.     The   portion  of  the   shaft  preserved    i^ 

AncH.KOBP.LtrB  vbllicatus,  gen.  et  sp.  uov. 

"Species  No.  4,"  Co|H',  Proceed.  Amer.  Philos,  8oc.  1877,  p.  55. 

Several  other  s|>ecimens  of  the  body  described  as  above  have  been  ob 
lained  by  Messrs  Winslow  and  Gurley.  In  every  instanceitisalooth-like 
process  attached  to  a  solid  base  liy  anchylosis  in  the  manner  of  the  teeth 
nf  flshes.  From  the  appearance  it  presents  I  am  led  to  supiwsc  that  it  is 
the  only  one  of  its  series,  and  there  are  none  of  the  numerous  teeth  of  the 
colleciions  which  can  be  associated  with  it.  I  therefore  distinguish  the 
genus  by  a  name  and  the  following  diagnosis. 

The  form  is  conical,  and  the  surface  is  not  grooved  nor  furnished  with 
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protninent  ridges.  Tbe  interior  is  hollow,  and  Ihe  walls  are  composed  of 
K  tew  conrenlric  Itiyere  without  external  enamel  or  cementum.  Tbe  solid 
base  lo  which  il  is  attached  is  shallow,  presentlog  smooth  surface  on  tlio 
wppoeite  side,  which  is  deeply  impressed  bj  a  longitudinal  groove  al  one 

The  chaiscters  of  this  species  are  pointed  out  at  the  place  above  quoted. 
Tbe  meusuremenis  of  a  lai^e  specimen  are  ;  length  .015  ;  diameter  of  base, 
long  .OOH  ;  short  .(KK). 

I  am  oot  sure  as  to  the  part  of  Ihe  skeleton  lo  which  Ihis  bodf  should  be 
referred. 

Clefsidrupb  limbatus  sp.  nov. 

The  discovery  of  a  species  of  the  genus  Cltpigdropg  ie  Texas,  in  a  funiia- 
tion  hiiherto  regardedasTriassic,  adds  weight  to  llie  view  above  expiessed. 
that  the  Gteptj/ilropK  shales  o!'  Illinois  belong  either  to  the  Trlassic  or  Per- 
mian formations.  As  I  jpical  of  the  new  species  I  select  a  vertebni,  vrbieh 
maj  be  exactly  compared  vviih  corresponding  one  of  C.  eoltellii.  The 
centram  is  about  as  wide  ttn  long,  and  its  sides  are  very  concave,  much 
more  so  than  in  C.  coUtitii,  and  tlie  rim  like  brnders  of  the  aiticular  ex- 
tremities are  connected  by  a  straight  compressed  hypopopbysial  keel.  The 
sides  of  the  foramen  chordte  dorsalis  are  convex  in  the  longitudinal  sec- 
tion, thus  contracting  the  o|>ening,  as  compared  whh  the  very  wide  Hare  of 
the  border  of  one  of  the  citreraities  of  the  centrum.  This  flare  receives 
tiie  wide  recurved  liorder  of  the  o|ipositc  extremity  of  the  adjoining  ceti- 
tnira.  forming  a  kind  of  ball  and  socket  articulation.  This  reflected  sur- 
face forms  a  ridge  with  the  funnel  of  the  foramen  at  this  extremity  of  the 
vertebra.  The  concave  extremity  is  produced  downwards,  so  tliai  tlie  for- 
amen is  cousidrratily  al>ove  tbe  middle  point.  Tlie  diapophysis  and  pani- 
lM>physls  are  not  distinct  nor  elongate,  but  are  represented'  by  a  projeciinj; 
■car  im  tlie  superior  part  of  the  centrum,  which  Is  directed  downwards  and 
forwards  towards  the  rim  of  the  articular  face. 

-  Besides  the  great  contraction  of  the  centrum,  its  relatively  shorter  form 
distinguishes  it  from  that  of  C-  coUeUU.  Il  is  also  much  larger  than  that 
B|iccic8  and  the  O.  pediinculatiu,  being  the  largest  of  the  genus. 

MeaturtmrnU.  M. 

Length  of  centrum 031 

(venicnl 038 

Diametet  of  centrum  |,^^^^^^ ^^ 

Width  of  neural  canal , 006 

Discovered  by  Jacob  Boll. 

0»  JhptiUan  Ttmaintfrom  Ihr  Dakota  Btd»  of  Cuhrado. 

Bt  E.  D.  Cope. 

(Mitting  of  American  Philoiophical  SocUlg,  Hovember  3.  1877.) 

Since  the  discovery  of  tlie  liuge  saurian  Cfmara»turiii  taprtmm  (Cope, 

Paleontological  Bulletin,  No.  3.1,  p.  5),  Superintendent  Lucas  has  explored 

PROC.   AMEH.  PHIIXW.  BOC.  XVII.  100.    T.      PBINTBD  JAR.  9.   1878. 
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tUe  horizon  of  the  Dakota  of  iho  EaBiero  Rocky  ^[ouDlains  near  the  Ar- 
kaoens  River  for  utlier  indications  of  extinct  lifu.  His  Buarch  bas  been  re- 
warded by  the  flnding  of  several  Bpccics  of  reptileB  of  intereeting  cliarsc- 
ter,  which  it  Is  the  object  of  tbe  present  paper  to  describe. 
Caclodon  divebsideks  gen.  et.  sp.  nov. 
This  large  saurian  is  represcnied  by  ten  teclh  fouod  together,  but  sepa- 
rated from  the  craninl  bones,  and  In  a  more  or  ieas  broken  condition.  I  se- 
lect four  of  Uiese  exliibiiing  ihc  cbnnicters  most  clearly. 

Char.  gen.  Pang  of  the  tooth  of  great  length  and  hollow,  and 
contracted  at  tbe  base.  It  la  without  escnvation  for  euccessioual  tooili. 
Crowns  of  the  teeth  of  different  forms  in  different  portions  of  tbe  jaw  ;  the 
posterior  are  like  Ihe  bowl  of  a  spoon  ;  others  have  a  similar  form  but 
are  more  compressed,  liaviiig  double  lateral  ridges,  while  tbe  crown  of  an- 
other, supposed  to  be  an  incisor,  is  little  wider  than  the  root,  and  has  the 
section  an  oval  with  one  side  lesscon  vex  than  the  other.  All  arc  coated  with 
an  enamel-like  layer  of  con? iderablo  thickness  which  extends  on  the  fang 
in  some  of  tbe  leolh.     Nunc  of  tbe  crowns  present  cinting  edges.  < 

Tbe  charnclcrs  presented  by  tliese  Iccth  arc  quilo  distinct  from  anything 
bilberlo  fonnd  in  North  American  Saurians.  The  absence  of  indication  of 
tbe  sticcessional  teetli  Is  remurkablc,  and  in  connection  wiib  the  contrac- 
tion of  the  base  of  tlie  root,  suggests  that  tbe  mode  of  succession  of  teeth 
approximnlcd  that  exhibited  by  tbe  Mummaiia. 

Char,  ^peei/.— The  roots  of  all  the  IcctU  are  cylindric,  Tlic  crown 
of  the  poBlerior  tooth  is  convex  on  one  (the  external)  side,  and  concave 
on  Ihe  other  The  convexity  is  increased  by  a  contraction  of  tbe  ex- 
ternal surface  near  and  parallel  to  each  border.  The  concavity  is  divided 
by  a  longitudinal  rib  which  disap|)cnrs  at  the  base.  This  edge  of  the 
crown  is  obtuse,  as  is  also  the  apex.  The  outline  of  tlio  spex  is  rather 
bnmdly  acuminate.  The  enamel  is  closely  and  strongly  rugose,  lougilndt- 
nalty  on  the  base,  transversely  at  tlic  edges,  and  reticulately  on  tbe  middle 
iwrtions  gf  the  crown. 

Maaturtmtnbf.  H. 

Length  of  crown  withjmrliou  of  root 0.120 

Diameter  of  toot  at  middle 02-1 

Length  of  crown 055 

Diameter  of  crown  {'""8'""'='"" ??? 


The  crown  of  the  second  tooth  is  a  little  less  expanded  laterally,  and  has 
a  greater  transverse  diameter.  The  outer  side  is  more  convex,  and  there 
arc  two  marginal  ribs  on  the  basal  half  of  the  crown.  The  interior  are 
not  strictly  marginal,  but  are  situated  within  the  exterior  ribs.  Both  are 
very  obtuse,  and  they  are  separated  by  a  sliallow  groove.  Tbere  is  no 
median  longitudinal  rib. 

Me,tt 

Diameter  of  crown  at  middle  \  "' 
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Tbe  third  Ijpe  ii  Bm&ller  in  all  its  dioicnsioDS,  and  the  croivn  is  eqtiAl  to 
the  root  in  long  diameler.  In  my  single  speciiuen  tbe  dtat»l  portion  of 
thecron-n  is  loat;  the  part  which  remains  exiiibila  ncithpr  contraction 
nor  expansion  nt  outline.  Tlie  borders  are  very  obtuse,  and  each  surfitce 
resembles  a  roll  inwards  which  is  bounded  by  a  sballow  parallel  groove  on 
tlie  inner  (ace  of  the  tojih.  Between  the  groovea  the  Hurfiice  is  sllglitly 
coDvex,  The  section  is  thus  an  oval  with  one  Bide  very  little  convex.  The 
enamel  is  thick  and  marked  with  longitudinal  rugosities. 

Meatureaunit.  H. 

Length  of  n«gment 060 

"  root 080 

Diameter      " 014 

Diame:er  of  crown  at  middle  f  "o-SH'-dinal 013:, 

I  transverse 0083 

TicHosTRus  i,t!CABA.st;s,  gen.  et  sp.  nov. 
Chnr.  gea. — The  characters  of  this  genus  are  derived  primarily  from  the 
vertehrte.  They  arc  nearly  amphlplatyan,  but  one  extremity  of  the  articu- 
lar face  is  slightly  concave,  while  the  other  is  still  more  slightly  convex 
or  eoDcavc.  The  borders  of  the  former  are  expanded,  while  those  of  the 
l&tter  itre  not  enlarged.  The  centrum  is  hollow,  but  tbe  chamber  does  nut 
communicate  with  the  external  medium  by  a  lateral  foramen,  as  in  Camara- 
*tturu«.  The  neural  arch  is  uttaclied  by  suture.  There  is  no  capitular  ar- 
ticulation on  the  centrum. 

Cliar.  tpteif. — There  is  no  hypapophysis  on  either  dorsal  or  lumbar  vcr- 
tebrs  preserved,  and  the  surface  is  smooth  excepting  some  delicate  longi- 
tudinal ridges  extending  to  the  border  of  the  cx)>anded  extremity.  The 
narrower  extremity  of  a  dorsal  vertebra  is  nearly  round  and  presents  a 
alight  median  tuberosity  ;  the  op[)osite  end  is  wider  than  deep,  and  its  sur- 
face la  uniform.  The  smaller  extremity  of  a  lumbar  vertebra  is  slightly 
concave. 

Mea»uremenl%  M. 

/■longitudinal 023 

Diameter  of  dorsal  centrum  <  verticnl 020 

(iran-iverse 025 

Width  of  base  of  neural  ^rch  with  diapophysis 010 

This  species  is  dedicated  to  its  discoverer.  O.  W.  Lucas,  of  Canyon  Ciiy, 
Colorado,  the  Superintendent  of  Ihe  Public  Schimis  of  the  surrounding  re- 
gion. Through  the  scientillc  interest  and  energy  of  this  gentleman  ihe  ex- 
tinct vertebrata  of  the  Dakota  division  of  the  Cretaceous  Period  hitherto  un- 
known to  science  are  being  brought  to  light.  The  care  and  skill  exercised 
hy  Hr.  Lucas  in  the  preservation  of  remains,  which  arc  oClcn  bulky,  and 
always  fVaglle,  deserve  the  thanks  of  all  students  of  thb  department  of 
science. 
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COMP8EUTS   PLICATULUS,    Sp.   IIOF. 

AlthougU  tonnjfee  have  been  discovered  in  older  formniioDS  la  Europe, 
Ibe  preeeut  species  h  tbe  earliest  yet  obtained  in  North  America.  Its 
cbaraclers  appear  to  coincide  in  important  respects  with  those  of  the  Lig- 
nitic  formation  which  I  have  referred  to  Compiemyt  Leldy.  This  name  I 
have  proposed  to  retain  for  tortoises  with  marginal  bonus  completely 
united  with  solid  plastron,  and  [he  usual  dermal  scuta,  and  which  differ  from 
Ems*  in  their  Trionyx-lilte  sculpture. 

The  C.  plicatulut  is  represented  by  portions  of  both  caraiMtce  and  plas- 
tron of  several  individuals.  Wliile  tlie  distal  extremltiesofthe  costal  bones 
display  the  suture  for  the  inargiuiils,  they  also  possess  uu  inferior  true  costal 
prolongation,  as  in  Trionyx.  The  proximal  part  is  not  preserved  in  any 
marginal  bone,  but  the  adjacent  portions  were  united  by  fine  suture.  The 
proximal  extremity  of  tlie  costals  extiibit  the  usual  two  directions,  the 
shorter  being  posterior,  and  relating  to  the  anterior  part  of  the  succeeding 
vertebral  bone.  The  sternal  sutures  arc  dnc  ;  that  between  llie  hy»-  And 
hyposternal  bone  is  trunavei'se  :  while  that  between  tbe  latter  and  the  post- 
abdominal  is  oblique,  and  at  tbe  margin  quite  squaniuaal.  At  that  point 
the  liyoeternal  underlaps  tbe  post -abdominal  for  a  considerable  diniance, 
and  the  suture  of  the  inferior  side  of  the  plastron,  after  bending  forwards, 
is  abruptly  recurved,  running  along  the  edge  of  the  posterior  lobe. 

The  scutal  sutures  are  not  wide  nor  deeply  impressed,  but  the  abdoniino- 
femoral,  and  the  femoro-atial  are  distinct.  The  median,  longitudinal,  sternal, 
and  Ihc  costo-niarginal  sutures  are  irregular  and  serpentine.  The  sculp- 
ture is  rather  fine,  and  consists  of  rather  closely  placed  tubercles  and  ridges. 
The  borders  of  tl>e  elements  of  both  carapace  and  plastron  arc  marked 
with  ridges  at  right  angles  lo  the  sutures,  wliicb  are  not  short.  The  mid- 
dle parts  of  the  costal  bones  are  marked  by  short  interrupted  or  inoscula- 
ting vermicular  ridges  closely  placed.  On  the  middle  l>ortions  of  the  sternal 
bones  the  ridges  are  in  places  more  broken,  forming  tubercles. 

Thesurface  of  tha  bridge  is  angularly  oblique  to  that  of  the  plastron.  The 
buttresses  are  not  produced  inwards.  Tlie  free  marginal  Irones  are  rather 
thin,  and  are  not  recurved.     * 

Mtanuremenlt.  H. 

Length  of  a  costal  bine 110 

Width  of  the  same 032 

Thickness     "        005 

Length  of  byposicrnal  bone 006 

Width  of  the  same  at  inguinal  notch 048 

Thickness  of  the  same  in  fl'ont 007 

Found  by  Superintendent  Lucas  with  the  foregoing  species. 
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lB«ad  btfort  Ike  Amtriean  Pkilotophteal  SoeUlg,  Ncten^er  16  and  Deetm- 

berl,  1877.) 

Bj  Ihu  will  or  Andr^  Francois  MIcliaux,  the  American  PhiloBopliical  80- 
cietj  is,  to  llie  extent  or  the  meaos  tiSbrdeil  by  his  Ie|;iicy,  cliniged  with 
the  trust,  lo  contribute  In  thiscumitTy  "  to  the  extension  and  pro|;resa  of  a;;- 
ricalturc,  And  more  especinllj'  in  Sylviculture  in  tiic  United  States."  This 
Society,  also,  by  its  Chnrler  is  under  the  obligation  of  diffusing  useful 
knowledge ;  nnd  few  subjects  can  be  more  usuful  than  the  cultivatiuu  of 

It  becomes  ua.  therefore,  lo  consider  bow  we  can  promote  the  cuUivatioa 
of  trees  in  this  country  ;  bow  make  that  caltivation  subserve  Ibe  interests 
of  agriculture  ;  and  in  what  msoner,  and  bow  widely  we  may  fulfill  these 
duties,  and  dilfnse  useful  knowledge  upon  these  subjects. 

Mr.  Michaui,  as  well  as  bis  father,  spent  bis  life  in  acquiring  knowl- 
edge of  trees,  Hod  wrote  bis  volumes  lo  describe  them,  not  only  to  promote 
scieace,  but  to  leacli  Iheir  uses  and  value  as  timber.  He  has  intended  that 
we  should  do  more.  He  intended  that  we  should  promote  tlie  growth  of 
trees,  and  also  extend  the  growth  of  agriculture  ;  by  the  inBuunce  of  tree- 
culture  upon  climate,  soil  and  tbe  water  supply,  whereby  to  increase  the 
food  of  man  and  beast,  and  thereby  lo  multiply  the  population  of  the 

In  a  revoked  will  be  had  suggested  the  purchase  of  land,  and  tbe  plant- 
ing of  it  with  trei'S.  In  this  be  no  doubt  intended  the  eitbibition  of  many 
varieties  of  kinds  to  give  a  HCicntillc  knowledge  of  tbero,  and  also  intended 
that  the  groves  there  planted  should  be  a  centre  of  distribution  of  trees  and 
their  Iruiis.  This  idea  lias  been  held  in  view  by  this  Society  when  it 
placed  half  tbe  income  of  tbe  legacy  at  the  disposal  of  tbe  Ptiirmount  Park 
Com  mission  era.  for  the  purchase,  planting  H(id  distribution  of  trees  and  tree 
seeds.  With  half  tbe  income  applied  in  tliis  manner  a  more  extensive  good 
can  be  effected  than  by  a  separate  appliciition  of  the  whole  byihe  Society, 
which  would  of  necessity  liavc  l>cen  at  a  more  distaut  phtcc,  to  be  seen 
by  a  few  only  in  the  liiuu  tbata  ihouxand  will  see  tbe  trees  in  the  Pair- 
mount  Park,  and  obtain  their  seeds.  In  that  Park  the  nnme  of  tbe  Testa- 
tor has  been  honored  by  the  plantings  cnmmenced  in  the  "Hichaux 
Grove,"  while  thousands  of  trees  procured  by  his  provision  are  in  the 
Nursery,  waiting  to  be  transplanted  qver  the  Park,  of  nearly  three  thou- 
sand acres,  and  elsewhere.  These  aild  to  tbe  variety  of  our  plantings,  and 
to  tbe  self  sown  trees  of  tbe  native  woods,  thus  adding  increased  attrac- 
tions for  botanists  and  lovers  of  tbe  landscnpes. 

When  Hr.  Hichau.t  extended  bis  views  to  agriculture  in  connection  witli 
tree  culture,  we  must  believe  that  be  biid  in  mind  the  inftuonces  of  trees 
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upon  climate,  tlie  supply  of  mln  and  retpnticio  or  wnler  as  tneans  of  growth 
of  gnM3,  tlie  cerciils  and  otiicr  crops.  Let  us  consider  then  wlmt  are  those 
influences,  and  liow  fur,  as  bencflcent,  tliey  are  within  the  control  of  man  ; 
not  that  the  mtans  placed  at  our  dist>osal  by  Hr.  Sliclmiix.  can,  in  the  trees 
they  will  plant,  soon  grratly  influence  climate,  soil  and  rains :  yet  by  af- 
fording a  perpetual  source  of  supply  of  trees,  a  perpetual  eiample  and  dif- 
fuBion  of  knowledge  to  others,  no  one  can  prescribe  limits,  in  space  or 
time,  to  the  gucid  these  limited  means  mty  effect. 

The  Soiiiety  will,  therefore,  I  tliiok,  pardon  me  for  taking  a  wide  survey, 
for  it  and  all  others  to  fill  in  its  outlined  work,  according  to  liie  measure 
of  their  ability,  and  in  the  aggregate,  all  may  do  a  great  good,  tliat  would 
not  be  attempted  if  the  sphere  of  operation  were  not  widely  opened,  and 
the  necessity  of  co-operalirc  action,  and  tlie  ways  and  means  of  sucress, 
were  not  explained,  to  be  kept  in  view  at  present,  and  in  a  long  future. 
With  our  duty  mapped  out.  we  and  our  successors  will  sec  tiic  surveyed 
field  of  operations,  and  will  be  stimulated  by  the  grandeur  and  beneSceuce 
of  the  prospect  opened  for  good  to  our  fellow  beings. 

It  cannot  he  doubted  that  Nature  will  ever  willingly  do  her  part  of  the 
work  if  not  thwarted  by  man ;  nay.  will  do  it  exuberaiitly.  The  great 
need  is  to  regulate  and  restrain  his  excess  of  destruction.  Before  man 
came  ujxm  tlie  earlii  it  liad  l>een  densely  c<)vered  by  vegetation  ;  hcnoe  Its 
pervading  coil  measures,  lignites,  and  stores  of  oil  that  liave  been  pru- 
served  under  llie  rocks  to  await  Hie  ago  of  human  intelligence  necessary  to 
develop  them.     In  that  age  happily  we  live. 

We  may  well  believe  that  the  earliest  of  our  race  found  our  world  covered 
with  forests  ;  except  in  those  places  unfitted  for  tUeir  growth.  These  were 
the  polar  regions,  where  ice  culs  off  tlie  growth  of  trees  :  the  mountain 
crests  where  biitii  cold  and  want  of  soil  prevent  all  growth  of  trees,  and 
arid  deserts.  Whether  we  may  give  trees  to  tlie  deserts  is  only  a  question 
of  procuring  Wdter  and  9oii.  Yet  the  seemingly  banen  lands  c»st  up  by 
the  sea  can  be  made  to  bear  forests,  and  to  flourish  in  vegetation. 

Before  man's  appearance,  the  great  enemies  of  forest  life  did  not  e.tist. 
He  alone  could  invent  the  axe  and  light  the  Are.  Forests  were  then  in  ex- 
cess of  man's  needs,  and  were  utilir.cd  in  f'«sil  coal.  What  evil  he  has  done 
with  the  axe  and  Ore.  and  how  such  evil  may  be  repaired,  we  have  to  con- 
sider. True,  the  woods  grow  for  legitimate  uses  ;  for  tintber,  for  habitn- 
tions.  the  mechanic  arts  and  fuel ;  hut  not  for  wasicful  destruction.  Tliey 
must  also  be  felled  for  needful  space  and  soil  to  grow  tlte  food  lliat  nuin 
andbea«t  may  live;  but  not  destroyed  to  an  extent  to  put  the  supply  of  the 
food  of  life  in  peril ;  or  to  s:i  lessen  it  as  to  lessen  population.  In  regions 
covered  with  timber  capable  of  tillage.  In  excess  of  that  point  which  will 
support  the  largest  imputation  in  prosperity,  clearing,  without  waste  of 
what  can  be  utilized,  becomes  a  duty  ;  but  to  exceed  that  point  is  a  wrong 
to  humanity.  In  this  we  have  the  practical  test  that  Hie  wis::  and  goiHl 
will  observe.  Life  to  tlie  greatest  number  of  ha]>py  people  is  the  nioral  and 
scientific  problem  and  test  of  duty,  as  wo  must  believe  that  sucli  puriHise 
was  the  Intent  of  the  Creator. 
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TakiDg  ia  hand  the  light  of  History,  let  ub  pass  over  liistoric  grounds  to 
see  whnt  man  bas  done  to  destroy  the  forests,  and  bow  aod  where  Uc  maj 
prereat  and  remedy  such  decaatations.  Beginning  al  tlic  supposed  cradie 
of  our  race,  we  find  in  tlie  books  of  the  Bible  and  contemporary  liislories 
frequent  mention  of  tbe  presence  of  forceis,  the  coverls  of  wild  beasts,  and 
accessible  woods  to  answer  instant  requisitions  for  limber  for  building 
bouies,  bridges,  towers  nod  rams  ;  of  trees  for  shade  and  fruit,  and  fuel ; 
and  branches  of  trees  upon  which  lo  hang  malefactors.  There  were  the 
cedars,  firs,  sbittim  wood,  terebinth,  sycamores,  and  oalts,  upon  moun. 
tains  and  plains,  and  the  sacred  groves  upon  the  bills  where  the  heathen 
worshiped,  in  a  measure  pnitected  as  sacred  by  religion  and  supcrstilion  ; 
bm  [n  after  lime  these  were  unavailing  to  save  them.  The  flg,  the  dale, 
the  palm  and  the  olive  were  better  preserved,  as  necessities  for  food,  and 
willows  sprang  spontaneous  along  the  edges  of  tbe  water. 

Bedod  lived  about  a  thousand  years  before  Christ.  Speaking  of  Peace, 
JnUice  and  Prosperity,  be  says  : 

"Nudaya  orntmlDR  lo  tlic  rlghlemis  fall, 

RutnlJ  U  plenty,  aiiddollghtrul  all; 

Nature  Indulgent  o'er  tliolr  Innd  In  seen. 

Wllh  onhs  blgh  tuwcrlng  nre  tlielr  mountains  green : 

WItb  bcsvy  mnat  their  urrnx  dlfTitBlve  bow 

Willie  rroin  Ihelr  trunks  rich  streams  or  honey  flow." 

Thus  described  were  they  as  seen,  as  be  watched  his  flock  and  courted 
the  Muses  on  Helicun.  And  again  Hesiod  describes  a  wooded  country 
when  be  speaks  of  the  north  wind;  says  of  It : 

"  Bellnwiug  through  Thrace,  tears  up  the  lofly  woods, 

The  mountain  osk,  higb  towering  to  the  skies. 
Torn  from  hlw  roolHucrims  ibe  valley  lies; 
Wide  spreading  ruin  threalenBall  the  shore, 
tioud  gruans  the  eiirlli,  and  nil  the  forests  roar." 


■■  Through  Woods,  nnd  Ihmugh  theshndy  vale  they  run 

Tovartons  haunts,  the  piriubing  cold  to  shun; 

Some  to  the  thicket  of  the  riirexl  flock. 

And  some,  for  shelter,  seek  the  hollow  rock." 

Evelyn  cites  with  satisfaction  that  whcu  Xerxes  passed  conqueror 
through  Achaia,  he  would  not  suffer  Ills  army  lo  violate  a  tree ;  "  it  being 
observed  by  tlie  ADcientg  that  the  gods  never  permitted  him  to  escape  un- 
punished who  injured  groves." 

Near  five  hundred  yenrs  before  Christ,  Eacbylus  makes  tbe  Chorus  sing 
to  PrometbeuB  Bound, 

"  Thy  woes,  beneath  the  ssurcd  shade 

Of  Asia's  pastured  fiiresia  laid. 

The  chsme  Inhabitant  bewails. 

Thy  groans  re-echoing  through  hia  plaintive  vales." 

And  nearly  five  hundred  years  after  the  Cliristlan  Era.  Basil  the  Great 
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writing  to  Gregory  lUe  Qrcai,  from  the  IbLs  lliat  empties  into  the  Boutli 
side  of  tlie  Black  Sea.  thus  describes  liis  Uomu  in  Ibat  part  of  Asia  Mioor  : 
"  A  higli  mountain  clotlied  with  tliick  woods.  Is  watereO  to  tlie  nortU  by 
fresh  and  ever  flowing  streams.  At  the  foot  lies  on  extended  plain,  ren- 
dered fruitful  by  tlie  vapors  with  which  it  is  moistened.  Tlie  surrounding 
forest,  crowded  with  trees  of  dilFerent  kinds,  encloses  mc  as  in  a  strong 
foTtress."     Humbolt's  Cosmos,  393. 

Herodotus  had  llms  niue  hundred  years  before  described  Ihe  country 
further  to  the  East.  "This  part  of  Media,  towards  Saspirea.  is  high  and 
mountainous,  and  abounding  with  Toresie  ;  tlie  real  at  the  country  is  a 
epficiouB  plain." 

Of  the  north  of  Africa  Ilerodotua  Bays,  "  All  the  more  western  parts  <if 
Libya,  are  much  more  woody,  and  more  Infested  with  wild  beasts,  than  that 
where  the  Libyan  Nomades  reside  :  for  the  alnide  of  these  latter  advanc- 
ing eastward,  is  low  and  sandy.  From  licnce  westward,  where  those  in- 
habit who  till  the  ground,  it  is  mountainous,  full  of  wood,  &c."  (Ch,  90  ; 
Sec.  101.) 

Libya,  or  the  region  called  Tripoli,  extending  from  Egypt  to  Tunis,  in 
the  early  Christian  centuries  while  under  Ituman  rule,  was  productive  and 
populuB,  and  whea  overrun  by  the  followers  of  Mahomet,  lonards  the  end 
of  Ihe  eighth  century,  was  reputed  to  contain  six  millions  of  souls,  and 
eighty -five  Chris'ian  Bishops  (Dr.  F.  L.  Oswald),  and  now  probably  not  a 
million  inhabit  the  same  space.  Eles6e  Becluse  says  that  "the  examina- 
tion of  the  soil  and  the  rcmnins  which  are  contained  in  it,  proves  tliat  at  a 
recent  geological  epoch,  the  Sahara  was  much  less  sterile  than  it  now  is. 
The  Tribes  of  the  Algerian  Sahara  say,  that  at  the  time  of  the  Romans  the 
Ouad-Siiuf  was  a  great  river,  but  some  one  threw  a  spell  upim  It,  and  U 
disappeared.  (The  Earth,  03.)  Thai  spell  was  an  evil  one,  the  destruc- 
tion of  the  forests. 

Dr.  Oswald  says,  "On  the  plateau  of  Sidi  Delbez,  in  the  very  centre  of 
tlie  Sahara,  Chauipollion  trac  -d  the  course  of  former  rivers  and  creeks  by 
the  depressions  in  the  soil  and  the  shape  of  the  smooth -washed  pebbles. 
He  also  found  tree  stumps  almost  petrified,  and  covercil  by  a  sil  foot 
stratum  of  burning  sand."  He  quotes  Ch'impolllon  as  saying,  "And  so 
the  astimnding  truth  dawns  upon  us  tliat  this  desert  may  once  liave  lieen 
a  region  of  groves  and  founliilns,  and  the  bInhIc  of  happy  juiUions.  Is 
there  any  crime  against  Nature  which  draws  down  a  more  terrible  curse 
than  that  of  stripping  Mother  Earth  of  her  sylvan  cnveHngT  The  liand  of 
Man  has  produced  this  desert,  ami  I  verily  believe  every  other  desert  on  the 
surface  of  this  earth.  Earth  was  Eden  once,  and  our  misery  is  the  punish- 
ment of  our  sins  against  the  world  of  plants.  The  burning  sun  of  the 
desert  Is  the  angel  with  the  flaming  sword  who  stands  between  us  ami 
Paradise."  How  certain,  how  sad,  is  this  great  truth- 1  How  awful  then 
to  think  of  tlie  millions  more  who  mlglit  have  lived  but  for  man's  ignor- 
ance, and  folly  and  wickedness  ;  and  to  reflect  U|x>n  the  incSilculable  loss 
of  happiness  to  those  who  did  live,  and  have  struggled  with  a  deteriorated 
Nature  for  a  miserable  existence  < 
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According  lo  CsMar  and  Tticilus,  middle  Euro|)e  una  round  by  tbe  Ho- 
■niiDS  heavily  covered  wUh  roresls,  and  in  Gaul  and  Britain  were  llie 
deeply  slittded  woods  wlieretho  Druids  liadpmcliced  their  gloomy  religious 
nies.  and  offered  in  sacrifice  the  victims  ofUieir  lerrlble  superstition. 

Now  pass  from  eastwanl  of  Persia  westward,  and  take  a  survey  of  both 
sides  of  Ibe  Mediterranean  as  far  as  the  Atlantic  ocean,  and  wc  beliuld 
cnontries  on  every  band  strip[>ed  of  tiicir  forests,  with  decrease  of  rains, 
wilb  fallen  rivers,  extended  deserts,  and  depicted  populations.  This 
cliange  from  plenty  lo  poverty  is  justly  ascribed  mainly  to  the  destruction 
nf  the  forests,  which  exposed  the  lands  to  a  burning  sun.  The  waters 
were  dried  up.  and  the  soil  was  washed  away  by  floods,  or  driven  off  by 
the  winds,  or  covennl  over  by  ever  drifting  sands. 

Tlie  following  are  the  percentages  of  woodlands  left  in  tbe  once  densely 
limbered  countries  of  Europe  where  forests  have  not  been  adequately  pro- 
tected :  Naples.  9.43 ;  Sardinia,  12.39  ;  Ilaly,  20.7  ;  B|iQin,  5,-^3  ;  Portugal. 
140;  France,  18.79;  Belgium.  18.53;  Holland.  7.10;  Denmark,  .^..^O ; 
Great  Britain.  S;  Bwitzerlaad,  l.'i ;  while  Germany  yet  has  28,^;  Russia 
io  Europe.  40  ;  Sweden,  60  ;  and  Norway  06  per  cent,  of  their  surface  in 

The  lessons  taughl  us  by  the  other  continents  of  the  Eastern  Hemis- 
phere,  are  bolh  lo  avoid  the  cause  of  aridity,  and  lo  repair  in  time  llic 
mischiefs  caused  by  man'H  improvidence.  We  have  in  the  uest  our  "'had 
knds,"  our  natural  deserts,  grossless  and  treeless,  for  want  of  water,  and 
our  grass  covere<l  prairies,  also  treeless,  which  can  only  be  made  productive 
of  trees  by  the  presence  of  water,  and  tbe  absence  of  fires.  Waters  must 
be  had  by  rains,  or  be  drawn  from  the  earth,  or  saved  in  reservoirs  or 
tanks,  to  be  spent  In  Irrigation,  We  also  have  our  exhausted  lands  ou  tlie 
Atlantic  seaboard,  which  only  need  rest  from  tillage,  and  to  be  sown  with 
tbe  seeds  and  planlL'd  wltb  forest  trees. 

What  we  can  do  fiir  these  may  he  seen  by  observing  what  has  been  be- 
gun to  be  done  in  other  couniries,  not  iii<)re  favorably  situated,  where  men 
liaveyet  life  and  energy  sufficing  to  rciwiir  nnces'.ral  delinquency.  France 
lias  taken  alarm  and  iias  Imgun  the  work  of  reparation.  John  Crounible 
Brown  has  publishetl  a  iKKik  of  Ml  pages  entitled,  "lieboisemenl  In 
France."  Id  which  he  describes  tbe  evils  sutTered,  and  the  remedies 
of  prevention  and  restoration.  Ho  shows  the  effect  of  stripping  the 
niouQlains  in  east  France  of  their  trees  has  been  to  increase  snow 
and  land  slides,  which  destroying  that  set  In  motion,  also  destroys  thai 
swept  over  in  the  dcscnt,  and  that  covered  by  the  deposit.  When 
the  rains  come,  or  the  snows  melt,  the  torrents  come  quick,  are  rapid  and 
resistless.  They  undermine  tbe  banks,  and  carry  destruction  with  them. 
Nature  here  again  begins  the  work  of  restoration  by  scattering  the  seeds  of 
the  forest,  and  men  have  learned  the  wisdom  of  co-operating  with  Nature, 
and  of  letting  her  more  alone.  They  now  pnitect  the  forests,  and  ihe  forests 
promote  "  inflllration,  retention,  and  percolation  of  water  through  tbe  soil 
and  subsoil,  on  which  they  grow."  p.  88,50.  In  other  Deparimenis  the  like 
riior.  AUi^n.  fhilos.  soc.  xvii.  100.  z.     printed  jas.  9,  1S78. 
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success  liAS  been  atlained  h8  In  the  Iligli  Alps.  Wliere  tbe  trecB  grow,  tlie 
RpringB  flow  :  where  cut  iIowd  the  springs  dry  up,  and  the  streikms  grow 
lexs  in  tlifir  chnanela.  There  is  less  rain  Tall,  unU  the  soil  rebiina  tusB  of 
whBt  r»ii3. 

On  the  west  side  nf  Fraocc  from  the  Oironde  to  Bayone,  are  the  Ltindet, 
or  Suod-dunes.  which  are  saads  carried  inland  from  the  seashore  by  Ihi; 
winds,  iiDiil  they  cover  2,SOO,00]  acres,  and  threatened  to  engulf  the  de- 
parttuents  of  Landes  and  Oiroodu.  These,  however,  have  been  planted 
with  the  pine  and  other  trees,  and  the  forests  now  protect  the  country  he- 
lilnd  ihem,  and  the  eands  have  been  considerably  subdued  by  cultivation, 
and  arresled  in  thdr  inward  progress. 

In  Algerian  Africa  the  French  Engineers,  from  1856  to  1804,  h^  dug 
eighty  three  wells,  which  together  yielded  nearly  twelve  raillio:is  of  ffiX- 
lons  of  water  per  minute,  sulGclent  to  nourish  ISS.OOO  palm  trees.  (The 
Earth,  by  Elisue  Reclus,  US)  ;  so  that  even  the  desert  may  be  made  to  yield 
fountains  of  water,  and  can  be  clothed  with  arlK>ri<tl  fruit  and  verdure  ; 
and  it  may  be  in  this  way  that  our  treeless  rtgiims  of  the  Far  West  can  he 
attacked  by  American  enterprise.  Our  warm  south  and  aouili-west  wouM, 
with  supply  of  rain  and  Irrigation,  yield  greatly  Increased  <|UantllIes  of 
semi-tropical  fruit  and  forest  trees  of  most  vuluable  kinds. 

It  Is  the  work  of  reparulioa  of  the  wrong  that  man  has  done  to  Naiure, 
and  the  prevention  of  the  repetition  of  such  wrong,  that  must  now  be  the 
subject  of  our  consideration,  practical  action,  and  oilnionition  toothers. 

Let  us  flrst  lie  sure  that  we  are  acting  uiH>n  a  true  theory.  There  are 
those  who  think  that  forests  have  but  little  or  no  influence  in  producing  or 
attracting  niins  \  men  whose  opinions  are  entitled  to  great  consideration 
and  respect.  Yet  we  well  know  tli-tt  whenever  the  currents  of  air,  laden 
with  the  moisture  of  evaporation,  strike  the  cooler  mountains,  rain  is  pre- 
cipitated. 80  woods,  wc  may  lieUevc,  may  be  so  elevated  and  cool  as  to 
produce  showers  from  clouds  charged  near  to  the  point  of  precipitation,  as 
the  dew  falls  by  a  slight  difference  of  temperature  between  day  and  night. 

Men  in  the  valley  or  plain  ofien  dosee  clouds  pass  over  them  to  fall  as  rain 
on  hills  and  woods  more  elevated.  We  know  too  that  countries  have  less 
ruin-lall  by  reason  of  the  deprivation  of  their  forests.  Travelers  so  re [xirt  of 
Malta,  the  Cape  Verde  Islands,  St.  Helena,  and  in  Aragua,  Venezuela,  ac- 
cording to  Humbolt  ;  and  in  Egypt,  where  the  date  palm  and  the  olive  have 
of  recent  time  been  plentifully  planted,  the  rains  have  become  more  fre- 
quent :  (Dr.  Franklin  B.  Hough's  Report  to  Congress  in  18T4,  p.  21).  Dr. 
Oswald  reports  tliat  a  rise  has  taken  place  in  Egypt  in  tlie  annual  rain-fail, 
from  9  to  16  inches,  since  the  increased  planting  of  trees. 

It  la  quite  certain  that  trees  preserve  the  waters  in  the  ground,  and 
maintain  the  flow  of  the  springs  and  streams.  If  trees  be  felled,  and  the 
sun  he  let  In,  the  ground  Is  dried,  and  its  moisture  is  carried  away  by 
evaporation  instead  of  percolating  into  the  earth  to  reach  the  channels  of 
the  springs,  and  these  also  dry  vp.  If  tUe  springs  fail,  the  rivulets  must 
fail,  and  rivers  must  fall. 
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Reclussays,  "Trees,  nrter  tliey  liare  received  llie  wnler  upon  tbeir  foli- 
tje.  lei  il  trickle  down  drop  by  dnip  on  llie  gmdually  softened  eaitU.  and 
thus  racilitalc  the  gentle  |v^^mealion  ot  tlie  moisliiro  into  the  suliBlrutUU)  : 
wuHher  part  uf  the  wiUer  runuinc  down  the  trunk,  and  along  the  roots,  at 
once  linds  its  way  to  the  lower  strata."     (The  Earth,  223). 

The  bets  are  abundant  in  proof  that  to  part  with  the  trees  is  to  lose  the 
Dpringg  iLey  protect,  the  running  streams  the  springs  supply,  and  the  vol- 
ume of  the  broad  river.  These  lost,  all  the  charm  of  the  landscape  hasSed, 
nad  then  lUis  source  of  man's  refinement  and  civilization  has  also  lell  tUe 
world.  With  loss  of  rains  and  springs  the  fruitfulness  of  the  earth  also 
passes  away.  Gnus  fails  for  flock  and  herd,  and  the  bread  of  life  for 
man  is  do  longer  sure,  and  only  l)ecause  man  has  betrayed  his  trust. 

Australia  affords  corroborative  testimony.  In  tlie  Tribune  of  December 
1st,  I  find  this  statement :  "  Mr.  Laiidsborough,  an  explorer  of  note,  says, 
'Eec)Mng  slieep  la  no  longer  bo  profitable  lliere  as  it  used  to  be,  but  on  tlie 
Dtber  baud.  Iiirge  tracts  of  land  tlinl  were  worthless  before,  have  latterly 
become  fit  fur  agriculture.  There  la  a  ilecided  increase  of  forests  and  of 
moisture  in  parts  of  Austiulia,  giving  ho|ie  that  eventually  the  whole  in- 
terior desert  may  Ik:  reclaimed.  The  direct  effect  of  Bhec|>-raislng  haa  been 
lo  keep  down  tlie  tall  grass  which  formerly  afTordcd  material  for  destruc- 
lire  fires.  The  trees,  young  and  old,  lutd  been  periodically  burnt  by  these 
fires,  until  the  country  becjming  almost  treeless,  its  cUmiilc  had  been  ren- 
dered arid  and  its  soil  sterile.  If  the  facts  in  Austntlia  can  be  established, 
Ibey  will  afford  llie  must  remarkable  instance  yet  recorded  of  climate  being 
iDodiQed  by  the  Ubors  and  aurnnindlngs  of  civilized  man.'  " 

Trees,  letter  than  all  else,  jjrotect  the  alojies  from  wasliing  into  gulliea, 
and  tlic  loss  nf  the  sitil  by  rains.  A  carjict  of  grass  will  do  much  to  protect 
the  earth  from  washing  ;  but  is  not  inipervious  to  Ilie  beatings  of  storms, 
and  tlie  small  lieginnings  of  erosions  ever  enlarge  their  channels  by  undcr- 
mioing  the  roots  of  grass.  The  sides  <if  our  hills  and  the  sodded  slopes  of 
railroads  show  tliis.  The  force  of  llie  unintercepied  drops  of  the  driving 
rains  dues  the  work  of  excor'iation.  Tlie  leaves  of  the  slicliering  forest 
break  the  force  of  the  rain,  and  the  arrested  watere  trickle  in  slow  drops  to 
the  ground,  aud  gradually  soak  into  it  without  washing  tlie  soil.  The  c<)v. 
ering  of  the  fallen  leaves  also  prevents  disturbance  of  the  soil,  and  the 
leaves  growing  above,  and  those  dead  below  as  well,  intercept  the  rays  of 
the  sun,  and  check  eveporalion.  The  retained  waters  must  find  their  exit 
by  ilie  st>rings. 

The  forests  in  due  proportion  are  also  shelter  and  protection  of  the  grow- 
ing crops  of  the  farmer  from  the  force  of  driving  storms.  They  are  a  sliel- 
tpr  for  grazing  cattle,  and  shelter  for  bouse  and  barn,  and  man  and  Iwiist 
thus  kept  warmer  thrive  better.  Trees  also  shelter  trees,  and  northwardly 
planted  belts  largely  increase  the  growths  of  nurseries  and  orchards. 

7<ow  what  is  the  due  proportion  of  woodlands  ?  A  Duke  of  Burgundy's 
rule.  B8  quoted  by  Dr.  Oswald,  is,  "One-third  to  the  hunter,  two  thirds  to 
the  husbandman."    William  Pcnn'a  direction  to  his  colonists  was,  that 
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"in  clearing  Uic  Rround  care  be  UkcQ  lo  leave  one  acre  of  trees  fur  every 
live  acres  cicaretl  ;  especially  lo  preservu  oak  and  mulberry  trees  r<»r  silk 
(iDd  sbipping."  His  father,  Admiral  Penn,  would  have  iDcIudtHl  Id  it 
"  sliIppiD;;. "  fur  tlic  purpose  of  maintaining  a  navy  ;  still  an  object  of  our 
siatesmen  so  fur  us  iron  lias  not  superceded  wood. 

Thus  Williiiiu  Penns  rule  was  lo  leave  one  for  five  acres  cleared,  or  ld| 
per  cent,  of  wood  appcudaot  lo  cacli  farin ;  of  course,  so  much  besidee 
the  wooded  hills,  sandduues  and  m<)ua;ain  irikcis.  For  the  entire  country, 
imd  for  tlio  general  good  of  forcs:ry  and  agriculture  his  proportion  a{ 
woodland  is  prolrably  sometliing  loo  suiail.  Tlie  proportion  of  wiiodlands 
in  tbe  entire  area  of  these  StaUt,  taking  Into  consideration  water  surface. 
eilicB.  highways,  &c.,  is  29  per  cent.:  including  Territories,  ia  S.i  p.TCfut. ; 
showing  a  disproportion  of  our  Territories  lo  be  woodteaa. 

Dr.  Hough  gives  the  rule  of  proportion  of  wood  with  reference  to  tlie 
(rue  lest.  He  says  "  There  can  ho  no  doubt  but  thai  injuries  may  rcaiilt, 
as  well  to  agricultural  interests  as  lo  the  public,  from  an  oxcew  of  forest 
growlh.  It  is  the  highest  aim  of  forestry  lo  aUnin  Ibe  golden  mean  be- 
tween too  much  and  too  liltle,  and  on  Ihis  du'j  balance  of  Held  and  grove 
depends  that  cquililirlum  of  health  and  wealth  that  promLscs  the  greatest 
amount  of  human  happiness  to  the  greatest  number,  and  through  the 
longest  period  of  time."    Reitorl.  p.  32. 

It  is  impracticable  lo  bring  the  different  States  or  sections  of  the  United 
Stales  to  approximate  any  unllbrm  standard  as  to  the  proper  proportion  of 
woodlands.  It  would  generally  be  unproHlable  to  attempt  to  make  arable, 
steep,  stony  and  rough  mountain  lands,  or  poor  sandy  tracts,  or  deep 
swampeand  evcr-glades.  But  it  is  the  interest  of  all  to  keep  these  wooded, 
and  to  reforest  the  lands  worn  out  by  cropping,  that  they  may  not  bccom« 
dry  deserts.  Bat  every  vast  con  inuity  of  forest  should  be  broken  for  ag- 
riculture, inlercourse  and  security  of  health,  pro|)erty  and  life,  and  regions 
of  prairie  and  deserts  be  made  to  bear  a  due  proportion  of  forests. 

And  farm  lands  should  be  inlerspersed  with  trees  lo  preserve  Ihem  in  the 
best  agricultural  condition.  To  do  this,  few  farmers,  though  they  draw  their 
fuel  from  the  mines,  are  inclined,  by  planting  areas  of  cultivated  or  pastured 
fleldd.  This  tbey  would  not  consider  economical.  But  lliey  could  with  Utile 
loss  of  useful  space,  plant  the  most  sunny  side  of  every  road  passing  Ihrougli 
their  farms,  and  thus  the  farming  soil  would  be  little  shaded,  and  the  roots 
of  the  trees  draw  the  greater  part  of  their  nourishment  from  the  soil  under 
the  highway.  The  public  would  be  gainers  in  graleAil  shade,  and  the 
farmers  would  have  the  protection  of  the  roadside  trees  and  their  shade  i 
and  finally,  their  use  as  limber  as  they  come  to  maturity,  and  arc  replaced 
by  renewed  plantings.  To  do  so  much,  an  enlightened  aelf-inieresi  should 
impel  them. 

In  addition  let  every  farmerkcepopen  and  flowing  all  his  springs  for  drink 
for  his  herds  and  tlocks  :  plant  around  them  groves  of  trees,  both  to  pre- 
serve tho  flow  of  the  water,  and  to  afford  shade  to  man  and  benst. 

Everj-  riulroad  company  should  plant  Iri'cs  on  the  sunny  side  of  their  line 
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nriracka  rorfiluiOe,  ami  for  cross-ties  and  car  timber,  Hgninet  lUe  time  wlien 
lumber  will  surely  become  more  scarce  ;  and  should,  for  its  beet  self  (oter- 
est.  use  every  device  to  avoid  Bring  the  forests,  aod  use  cross-lies  tliat  liave 
been  tiarked,  creosuted,  kyaoized.  or  saluraled  wiUi  boiliug  tar,  Tiie  in- 
terest Uiey  have  at  stake  to  economize  is  iocalculalile. 

LegislatioD  is  Dot  here  suggested,  except  it  be  to  (latborize  the  roadside 
planting  \  and.  perhaps,  counties  to  offbr  rewards  for  such  planting.  Tlie 
fiincUoDS  of  our  Society  in  regard  to  tree  planting  are  two  ;  to  diffuse  use- 
ful knowledge,  and  to  execute  the  trusts  of  tlie  Micliaux  legacy,  yet  this  is 
to  co-operale  In  a  sphere  of  action  tliat  is  boundless  and  endless.  True,  our 
fund  is  small,  but  ht-ld  by  a  perpetual  trustee,  its  niualdcence  should  be 
l*rpetual :  its  beneficent  cfFecIs  never  cease  to  spread,  and  the  knowledge 
we  impiirt  and  Incentive  we  give,  may  bring  sympathetic  and  endaring 
«i(l  by  many  others,  by  the  Btates,  and  the  United  States- 

Wbcn  we  consider  that  trees  require  tlie  growth  of  many  years :  that 
Isrge  traclB  of  ci)Untry  are  denuded,  which  can  be  more  profitably  used 
by  rcforesltng  than  otherwise,  and  that  to  make  the  refurestlng  uscHil  and 
profltable.  there  must  be  choice  of  trees,  and  skill  in  the  manner  of  tbelr 
management  and  care,  we  must  see  that  no  time  should  be  losL  This  gen- 
eration should  begin  the  work  effectively,  and  enjoin  the  duly  upon  those 
to  follow . 

The  kinis  of  trees  to  be  preferred  by  considerations  of  durability  and 
their  multifarious  tises,  are  tlie  American  White  Oak ;  the  American 
White  Pine  ;  the  AmcHcan  White  Ash  ;  the  American  Elm ;  the  Cheet- 
But  Walnut.  Hickory  and  I.Arch.  To  this  list  of  trees  is  t6  b«  added  the 
Eucalyptus,  or  Blue  Gum,  of  Australia,  for  its  anii-malarial  properties,  and 
for  its  rapid  growth,  yet  excellent  timber.  lis  wood  is  white,  about  as  hard, 
but  a  little  stronger  than  the  best  Eastern  Ash.  iJ.  T.  Stratton,  Agl.  Repa. 
of  '73,  p.  315).  The  planting  and  management  must  bo  led  to  professional 
skill 

The  Massachusetts  Society  for  Promoting  Agriculture,  who  received 
two-Srths  of  the  Hichaux  Estate,  have  offered  prizes  fur  the  cultivation  of 
planlations  of  not  less  than  five  acres,  to  be  plated  with  the  European 
Larch,  Scotch  and  Corsican  Pine,  and  American  White  Ash.  The  compe- 
tition will  be  likely  to  exact  the  use  of  farm  lands,  while  agricultural 
economy  requires  the  chief  sowing  and  planting  of  trees  to  be  on  Ihe  stony 
places,  and  prodtlcsa  sandy  si>ots,  such  as  are  ol\en  savingly  allotted  to 
bury  the  dead.  These  too  may  be  planted  with  economy  and  pleasing  ef- 
fect. 

Annexed  tu  their  circular  is  a  very  valuable  Essay  by  Professor  C.  S. 
Sargent,  Director  of  the  Botanic  Garden  and  Arboretum  of  Harvard  Uni- 
versity. This  I  have  read  since  writing  the  preceding  pages,  and  the  facts 
and  opinions  by  him  expressed,  sustain  the  foregoing  views.  He  shows  by 
euRlcient  testimony  tliat  wooils  do  produce  rainlklls  ;  do  preserve  springs 
and  rivers ;  do  protect  the  soil  and  crops,  nurseries  and  orchards :  that 
sandy  lands  tiiough  exposed  to  the  Aerce  winds  of  tiie  seashore,  have  pro- 
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duced  largely  in  MasancliUHi-tts,  the  Larch  and  Scotcli  Pine,  besides  Oaks, 
Aslies,  Maples,  Nomnj-  Spruce  and  Austrian  and  CiirsicaD  Pines.  He 
recommends  a  protecting  belt  of  trees  tn  be  planted  on  the  northern  side 
of  every  farm.  The  pnjper  proportion  of  forest  for  Massachusetts  be  con- 
siders to  be  S5  per  cent,  besides  the  woodlands  in  the  State,  there  arc 
nenrly  two  milliunsof  seres  of  unimproved  lands.  1,300,000  acres  of  which 
U  admirably  suited  for  forest  growth,  the  value  of  the  timber  on  which,  in 
fifty  years,  could  only  be  reckoned  by  hundreds  of  millions.  True,  this 
would  devote  Imlfthe  State  to  Sylviculiuro;  yet,  he  thinks  It  nould  be  its 
most  profitable  use.  and  be  a  benefit  tn  tliat  and  other  States. 

Professor  Sai^nl  expresses  his  concern  at  the  rapid  destruction  of 
timber  in  the  United  States,  as  sure  to  enhance  its  price,  and  produce  many 
Bgiicullural  evils.  He  says,  "  Every  year  Uie  destruction  of  the  American 
forests  threaten  us  with  new  dangers.  Every  year  renders  it  more  impera- 
tive to  provide  some  measures  to  check  tlie  evils  which  our  predecessor*  In 
Iheir  ignorance  have  lef\  us  as  a  legacy,  with  which  to  begin  the  second 
century  of  our  Republic." 

The  ProftBBor  calcuUtes  so  largea  timber  profit  to  liis  State.  Iwsides  other 
advantages  as  to  make  it  a  moral  duly,  and  patriotic  achievemeni,  to  engage 
in  tree  planting,  and  insists  that  railroad  cjrporations  must  plant  in  their 

If  farmers  would  gencndly  plant  one  side  ihe  highways,  and  a  row  or 
bell  of  sheltering  trees  on  the  north  side  of  Iheir  fanns,  and  tliey  and  the 
Governmenis  should  see  that  all  un tillable-grounds  should  be  kept  in  the 
growth  of  limber  as  fur  as  pniciicablc.  exempt  from  plunder  and  fires,  we 
should  attain  Ihat  proportion  of  <rces  over  the  whole  country  which  is  re- 
quired by  the  beat  inleresls  of  agriculture  and  the  general  good  of  the 
people.     This  should  be  the  aim  of  all. 

lu  Pennsylvania  we  have  Iwgun  no  considerable  tree  planting,  except  it 
be  that  In  Fairmount  Park.  There.  I>esides  previous  phintings,  the  Com- 
misxtuncrs  have  planted  nilhin  eighteen  months,  1^,062  trees,  of  the  value 
of  $14,400  :  and  have  yet  in  the  Nursery  33,804  trees. 

From  the  reserved  uiyiety  of  the  Hichaux  income,  the  American  Philo- 
sophical Society  has  established  in  the  Park  tlie  cour«e  of  Lectures  de- 
livered by  Dr.  Rothrock  on  Arluricullure  and  Botany,  who  dwells  em- 
pUattcally  upon  the  importance  of  woods  for  the  preservation  of  water  and 
soil  and  ill  protection  uf  agriculture- , 

Citizens  of  Pennsylvania  have,  however,  commenced  an  in)|>ortant  Syl- 
viculture in  Eastern  Virginia.  Landrcth  &  Co..  of  Philadelphia,  have  for 
six  years  and  a  half  liecn  planting  300  acres  of  black  walnuts,  and  in  a  few 
years  will  complete  some  Ihousand  acres  in  bard  wood  nut  bearing  trees. 
Mr.  Burnet  Laudrctb.  a  member  of  the  firm,  without  fuar  of  inciting  ri- 
valry, and  without  any  appreliension  that  the  growing  market  for  timber 
can  be  overstocked,  has  publislied  their  doings  in  tlie  Journal  of  Fhrentrg, 
published  in  London.  He  seems  actuated  by  the  spirit  of  patriotism  more 
than  the  love  of  profit.  Ho  lamsnts  tlial  the  White  Pines  of  our  State  have 


b,Goo(^lc 


1*77.1  207  tPrlce. 

gDoi?,  and  those  Ainher  north-west  are  rapidly  going,  leaving  no  succession 
in  kind,  and  the  Oiiks  anU  Hemlocks  are  Tost  depitrling,  wliich  are  some- 
times cut  down  to  get  ti)c  bark  for  tlie  taiincr.  with  but  tlio  contingent 
chaace  cif  selling  tl>2  wood  for  cross  tics  and  lumber.  When  felled  botli 
olijecia  should  certainly  be  secured. 

Landretb  &  Co.,  buy  worn-out  lands  clieaply  ;  buy  lliem  near  navigable 
w^crs,  for  clicup  trans  porta  lion  by  water,  sow  or  plant  nuts  of  chestnut, 
walnut  and  hickory,  or  sow  the  seeds  of  the  white  pine,  which  tliey  find  to 
grow  in  tlie  South,  ami  leave  tlie  yellow  pine  seuda  to  sow  themselves. 
They  see  a  boundless  area  of  timber  growtli  before  them  and  others ;  trees 
of  slow  return  ;  but  know  tluit  tlie  market  will  await  its  maturity,  and  will 
be  ever  a.  rising  one.  as  the  country  sliall  become  more  shorn  of  timlwr, 
denser  iu  papulation,  and  more  demand  tlie  consumption  of  timber.  The 
profit  liwalted  will  bo  surely  compensatory  for  capital,  labor  and  interest 
thus  invested  ;  and  though  for  many  years  unproductive  »f  annual  income, 
tlic  timber  crop  when  it  matures  will  be  found  to  cover  all  the  Invcstmcui, 
with  no  iutert'St  of  ciipitiil  expended,  h-M  there  self  invested  by  ligneous 
increment.  It  Is  an  inheritance  laid  up  for  heirs ;  a  good  lo  llicm  ;  a  good 
to  the  nation.  Yet  the  harvest  is  not  ail  postponed,  and  lo  be  hut  once,  at 
distant  pciiod  ;  for  the  process  maybe  one  of  successive  thinnings  of  small 
irvea  thickly  planted,  and  of  old  trees  of  different  kinds  maturing  at  dif- 
ferent times,  thus  bringing  repetitions  of  prollts.  The  sowings  of  nature 
and  the  plantings  of  man  may  also  be  in  every  successive  year,  and 
dilf.r,.-nt  tracts  thus  yield  annual  returns  as  trees  are  fll  to  cut.  The  phint- 
togs  should  be  annually  repealed  as  the  woods  shall  be  thinned.  It  should 
be  a  rule,  except  in  needed  thinnlngSi  never  to  cut  down  thrifty  trees  that 
are  yet  rapidly  making  wood.  An  economical  instinct  will  tcacli  all  this 
lo  the  provident  forest  proprietor.  As  ctrtainly  as  Iho  axe  and  portable 
saw  mills  cut  up  the  best  timber  of  the  forest,  i\e  they  surely  are  rapidly  do- 
ing, the  plautlngsof  nian.  and  the  protected  growths  of  nature,  should  ful- 
liiw  with  equal  pace,  with  selections  of  kinds  most  proHlable,  except  where 
cleared  land  is  0t  and  required  for  agriculture.  The  whole  country  has 
but  its  25  per  cent.,  while  there  ore  excessive  quantities  in  large  tracts  in 
same  sections,  and  no  fonrsis  in  other  vast  areas.  This  shows  another  dis- 
tribution of  trees  must  be  a  work  of  the  future. 

Philndelphift  should  not  overlook  the  interest  she  lias  in  keeping  well 
nooded  the  sources  of  the  Schuylkill,  the  river  that  gives  her  chief  supply 
of  water.  The  Scliuylkill  Navigation  Company  began  this  beneficent 
work  of  supply  of  water  and  woiKleil  protection  hy  building  their  niag- 
nidc^nt  mountain  rcservotrs,  anil  buying  wooded  Imcts,  by  the  shade  of 
trees  to  protect  the  springs  that  supply  them. 

It  will  also  be  tu  the  iuicrest  of  the  city  to  build,  in  the  future,  more 
mountain  reservoirs,  and  protect  their  supply  of  trees,  that  she  may  have 
adequate  stores  of  waters,  there  to  meet  the  exigency  of  summer  drouths, 
when  her  population  shall  have  increased.  The  secured  woodcil  water 
sbcda,  and  the  plantings  in  pn^reas  in  Falrmount  Purk  subserve  the  same 
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purpose  :  but  irith  tlia  cilj's  growth  Iter  ncetla  will  tDcrease  ofconserving 
her  water  supply  at  n  dUtaoce,  that  our  second  beautiful  river  may  con- 
tinue adequate  to  the  wauts  of  a  metrn|>olIs  o(  millions. 

Here  should  be  specially  brought  to  notice,  the  neccssiiy  of  a  vast 
aiiiouut  of  tree  planting  in  the  prairies  and  plains  tliat  extend  over  the 
central  length  and  breadth  of  our  northern  continent.  With  great  depths 
iif  alluvial  soil,  protected  by  the  heavy  prairie  grasses,  which  thniugh 
the  centuries  have  annually  added  their  decaying  richncsa  to  the  vegetable 
mould,  Ihe  rolling  or  flat  prairie  regions  have  but  occasional  groups  of 
trees.  The  cause  of  the  absence  ol  trees  seems  to  iiavc  been  il)e  frequent 
fires  that  swept  over  the  prairies,  for  wherever  prolccted  by  the  setllera 
from  Are  a  thick  and  flourishing  growth  of  trees  springs  up,  and  the  plant- 
ings also  thrive. 

1'he  prairies  need  trees  the  more,  to  induce  precipitation  of  rain,  pnd  M 
protect  the  soil,  springs  and  streams  from  evaporation,  by  reason  of  the 
immense  extent  of  wheat  and  corn  cn>|is  now  grown  in  continuous  Sclds 
of  it  thousand  or  more  acres,  each  spring  sown  or  planted,  tliue  exposing 
the  bare  ground  for  more  than  half  the  year,  in  the  intervals  of  the  crops, 
to  the  drying  sun.  to  be  swept  away  alike  by  winds  aud  rains.  And  heavy 
belts  of  growing  timber  are  wanted  for  mure  than  the  attraction  and  reten- 
tion of  rain  and  water ;  are  wanted  to  make  it  sometlilng  more  possible  to 
arrest  the  great  prairie  flres ;  and  also,  to  break  tlic  force  of  the  storms  and 
tornadoes  that  so  destructively  sweep  tlie  central  parts  of  our  coniiaent ; 
where  no  sheltering  mountains  or  hills  exist  to  arrest  the  force,  and  dis- 
)iersH  the  winds,  tjome  such  benefit  has  already  been  perceived  and  ac- 
knowledged. 

In  the  prairie  and  treeless  regions  of  the  central  West,  where  settled,  the 
sultiers  liavo  perceived  it  to  be  their  interest  to  plant,  and  to  save  the  spon. 
tiineous  growths  of  trees,  and  beyond  the  incentive  of  interest,  the  pleas- 
urable oc<'ii|>atiou  lias  kindled  an  cnthusiiisni  fur  Arboriculture.  Tlie  fires 
are  fouglit,  and  less  frequently  lighted  ;  coal,  when  at  liand,  is  preferably 
used  for  fuel,  and  titc  sjiontaneous  second  growth  is  generally  better  than 
tliQ  original  forests  where  tliese  hod  been.  In  the  State  of  Minnesota, 
Martin  County,  "tliousands  of  acres  of  young  timber  trees  are  growing, 
some  spontaneous,  others  planted;"  in  Redwood.  "The  cultivation  of 
forests  on  the  prairies  will  amount  to  from  I  to  'JO  acres  per  quarter  sec- 
tion :"  in  Steele  County.  "  Some  attention  has  been  given  to  planting  forest 
trees,  and  the  interest  is  on  the  increase,  as  tlie  ex|)eriments  have  1>een 
quite  successful  ;  many  small  groves  of  quick  growing  varieliea  being 
planted  near  dwellings  ;"  in  Watonwan,  1,000  acres  are  under  cultivation, 
in  groves  of  from  one  to  13  acres ;  in  Nobles  County,  "  An  association  Iihs 
been  organized,  and  the  cliildren  in  each  scliool  are  being  organized  into 
Centennial  bands  of  little' foresters,  with  promises  of  badges  and  more 
valuable  prizes  for  planting  trees."  In  the  Slate  of  Iowa,  Crawford 
County.  "  Lai^  numbers  of  the  more  thrifty  farmers  have  planted  groves 
of  maples,  cotton  wood,  black  walnut  and  box  elder,  which  have  grown 
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with  great  rapidity,  and  the  vast  expaUBe  of  treelega  prairies,  which  a  few 
jeara  ago  stretched  In  every  direction  as  far  aa  the  eye  could  see,  is  now 
dotted  over  with  beautiful  frroves,  wliich  greatly  add  U>  the  wealth  of  the 
coonty,"  and  in  Cherokee  County  it  is  reported,  "  A  great  many  are  plauU 
LDg  timlwr,  which  grows  fnst."  For  Uisaouri  it  is  reported  tliat,  "  In  the 
portions  of  the  State  that  were  OTiginally  proirie  land  or  openings,  sponta- 
neoiu  and  thritty  forests  liave  sprung  up  and  increased,  as  increasing  set- 
tlemenis  have  prevented  aannal  prairie  fires  ;"  for  tlie  County  ofGrecne  it 
ii  stated,  "Nearly  all  the  old  timber  is  inferior,  for  the  reason  thai  the 
woodlands  produce  abundant  grass,  which  is  hurucd  over  every  season, 
and  injures  the  trunks  of  the  trees.  Forests,  t^m  whicti  the  flres  are  kept 
ar«  very  thrifty,  many  of  the  trees  adding  one  inch  to  their  dUmeter  an- 
anally."    See  Agl.  Rep.  for  187S. 

For  Kansas  and  Nebraslta,  the  Report  of  1873,  says,  "  On  original 
prairies,  forest  growth  is  Increasing  rapidly  trom  two  causes :  The  first  is, 
the  arrest  of  prairie  flres  by  cultivation,  which  has  resulted  extensively  in 
the  spontaneous  springing  up  on  uncultivated  portions  of  a  thick  growth 
of  young  trees,  which  grow  with  wonderful  thrill ;  the  second  cause  being 
ihe  planting  of  forests,  now  doubly  stimulated  by  legislative  encourage- 
ment, and  by  assured  success  in  respect  to  both  growth  and  profit.  In  ad- 
dition to  personal  advantages  to  the  planter,  in  the  increased  comfort, 
beauty,  and  money  value  of  his  premises,  it  is  claimed  that  a  public  bene- 
fit is  already  perceptible  in  a  modification  of  the  climate,  particularly  in 
Ibe  way  of  assuaging  the  severity  of  the  once  unimpeded  winds."  Of  Jef- 
ferson Coonty,  Kansas,  it  is  said,  "  The  forest  area  is  rapidly  incnaeing  in 
consequence  of  stopping  the  prairie  flres,  and  the  phinting  of  new  groves;" 
white  of  Barton  County,  itissaid,  "  Flattering  resolls  have  been  obtained 
trom  planting  tree  seeds  and  cuttings." 

Tree  planting  in  California  is  receiving  much  attention.  Before  the  1st 
January,  1876.  James  T.  Stration  had  planted  in  Alameda  County,  IH.'i 
acres  with  130,000  Eucalyptus  trees,  that  is  the  Blue  Oum  of  Australia, 
eight  feet  apart  each  way.  The  company  owning  the  railroad  between 
Loe  Angeloe  and  Anaheim,  in  Soutliern  California,  had  planted  140  acres, 
with  about  80,000  Eucalyptus  trees.  In  the  spring  of  this  year  it  was  an- 
nounced thai,  "The  Central  Pacific  Railroad  Company  has  lately  arranged 
10  have  40,000  Eiicalgptug  Qlobulua  trees  set  along  the  000  miles  of  the 
right  of  way  of  the  company.  This  is  only  the  first  installment,  as  it  wilt 
requite  about  800,000  of  the  trees  for  the  500  miloa  of  valley  where  they 
»re  lo  be  cultivated.  The  immediate  object  of  the  plan  is  to  increase  the 
bamidity  of  the  region,  and  lesson  the  liability  to  dreughls." 

The  United  States  Q-overnment  has  begun  to  take  a  deep  interest  in  the 
subject  of  the  preservation  of  American  Forests.  This  appears  to  have 
had  inception  in  a  Memorial  to  Congress  of  the  American  Association  for 
the  Advancement  of  Science,  upon  the  cullivation  of  timber  and  the  pre- 
Mrvstion  of  forests,  in  August  1873,  signed  by  Franklin  B.  Hough  and 
Qoorge  B.  Emerson  their  Committee,  which  being  referred  to  the  Com- 
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mlttee  of  the  House  on  Public  Lands,  Dr.  Hough,  on  March  lOtb.  1ST4, 
eiibrailled  to  Washington  Towneend,  Cliairmtiii  of  that  Committee,  liis 
views  at  length  on  the  subject  of  tlie  Memorial.  These  were  printed  by 
order  of  the  House,  in  a  Report  of  118  pages.  It  ia  a  tuU,  yet  compact 
statement  of  many  facts  and  siatistics,  which  abundantly  sustain  the  con- 
clusions herein  expressed.  There  followed  in  October  1875,  the  Report  of 
the  Commissioner  of  Agriculture  for  that  year,  a  division  under  the  head 
"Statistics  of  Forestry,"  from  p.  344  to  308,  giving  the  forest  area  of 
every  county  in  every  State  in  the  Union,  in  number  of  acres,  and  tbe 
percentage  of  the  whole  number  in  the  County  and  Slate,  with  other  valu 

,  able  information.  It  is  very  imi)orlant  in  its  promise  of  future  reports,  and 
also  IVom  the  fact  that  will  be  the  basis  of  contrast,  to  show  the  progress  of 
reforesting  the  country.  An  Act  of  Congress  of  August  16ih,  187G,  gives 
earnest  that  Congress  will  guard  this  great  national  interest,  especially  as 
it  made  an  appropriation  for  the  com)icnsation  of  a  competent  commis- 
sioner to  investigate  and  report  upon  the  preservation  of  the  forests,  and 
the  exportation  of  timber  and  other  products  of  the  forests.  I  have  an  an- 
swer to  my  inquiry,  fWim  Dr.  Hough,  the  Commissioner,  saying  that  he  is 
at  Washington  to  print  his  report  in  tliat  of  the  CoromisMoner  of  Agricul- 

'  ture  ;  that  he  has  tried  to  do  Justice  to  Hichaux  and  others  ;  thinks  tbe 
facts  he  has  collected  opportune,  and  that  the  interest  in  forestry  is  grow- 
ing. The  President's  Message  to  Congress  of  this  month  earnestly  recom- 
mends legislation  to  protect  the  timber  belonging  to  the  Government,  and 
the  preservation  of  the  forests  of  gur  country. 

The  proposition  before  us  invokes  physical  causes  for  physical  effects. 
Yet  are  these  very  Interesting  lo  our  mind  and  feelings.  They  concern 
deeply  human  life  and  happiness.  The  mind  must  plan  and  execute  the 
work:  must  appreciate  the  beneficent  results,  and  not  without  gratitied 
emotions  in  view  of  the  good  to  come.  Tlie  purposed  means  will  seek  to 
influence  the  elements  ;  in  a  measure  to  rule  the  powers  of  the  air ;  to  draw 
rains  from  the  clouds  ;  to  detain  the  waters  in  the  earth  to  Hush  the  springs 
and  swell  the  streams ;  will  boili  drain  the  marshes,  and  cause  wells  and 
fountmne  to  flow  In  the  desert :  cause  the  gi-asses  and  cereals  to  cover  tbe 
flelds,  and  the  forests  and  woods  and  trees  to  grow  on  mountains,  hills  and 
plains.  Yet  all  this,  is  not  to  speak  or  net  presumptuously,  for  it  is  but 
to  use  the  powers  placed  at  man's  disposal.  It  is  to  do  more  extensively 
what  has  been  done  ;  what  is  therefore  practicable.  Man  is  to  engineer, 
to  plow  and  plant,  and  sow  and  water,  but  God  must  give  the  increase. 
Man  is  to  obey  the  first  command,  "  Replenish  the  earth  and  subdue  it.'* 
Obedient  to  this  we  have  the  promise,  "  I  will  give  you  rain  in  due  sea- 
son, and  the  land  shall  yield  her  increase,  and  the  trees  of  the  field  shall 
yield  their  fruit." 

That  the  evils  reviewed  have   been  lerribly  aggravated  during  many 

'  centuries,  should  not  discourage  us.  The  f\ill  remedy  may  require  as  many 
centuries  as  the  cause  has  been  operative  :  but  every  step  of  repair  is  bene- 
ficent progress.  The  world  is  now  fuller  of  resources  than  ever  before. 
Man's  enginery  is  gigantic;  his  machinery  is  imbued  with  intelligence. 
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He  cao  dealroy  feslcr  ;  bnl  kr.owa  how  to  repair  his  injuries  Booiicr  But 
to  cease  to  do  evi)  ie  to  begin  to  do  gotnl ;  for  Knture  only  aslis  man's 
leave  to  renev  her  beneflcent  growths.  Stop  the  flrCB  on  the  prairies, 
lighted  by  the  hunter  for  unknown  centuries,  and  Nature  will  clothe  them 
with  fiireBts.  Plant  whh  trees,  and  protect  the  self  sown  seeds  of  the 
foreeta  along  the  waste  lands  of  the  seaboard,  and  they  arc  born  who  may 
see  ibem  all  reforested  ;  see  them  also  renew  a  virgin  foreet  soil.  We  have 
jast  begun  many  beginnings.  Let  tht-m  be  followed  up  by  many  zealous 
co-operators,  and  our  country  will  eihihit  a  prosperity,  salubrity,  and 
beauty  never  before  seen,  and  in  due  time  will  become  the  dwelling-place 
of  millions  more  human  sonls,  else  not  to  be  born  ;  souls  to  be  happy  on 
earth,  and  to  people  henvcn.  If  this  world  was  worth  the  making  it 
must  be  man's  duty  to  make  it  teem  with  happy  life. 

Addbkda. — Since  reading  the  above  jiajwr.  Prof.  Lesley  has  kindly  sent 
me  two  quotations  which  strongly  supjiort  the  views  and  purposes  of  the 
essay  read.  E.  K.  P. 

L  "The  country  from  the  head  of  Bt.  Croii  river  (in  Wisconsin]  to 
Bayfield  is  covered  with  drifl.  .  .  .  not  an  outcrop  for  dtlj  miles.  Slost 
of  the  district   is  destitute  of  living   springs  and   streams.      Numerous 

depressions  in  the  drift  are  partly  filled  wiih  water The  soil  is 

saody  and  barren,  supporting  only  a  stunted  growth  of  'jack  '  pines  and 
'  scrub  oaks. '  Fire  has  killed  the  timber  over  wide  areas,  on  which  grass 
w&B  growing,  exhibiting  before  our  eyes  nature's  simple  method  of  cm- 
verting  woodland  into  prairie.  The  reverse  process  is  just  as  simple. 
When  prairies  are  no  longer  swept  over  by  Are,  timber  springs  up,  recon- 
verting  prairie  into  woodland.  Grass,  with  fire  as  an  ally,  can  heal  timber. 
Timber  can  boat  grass  when  it  has  no  fire  to  flght." — Report  of  O.  W 
Wight  in  Geology  of  Wisconsin,  p.  7ft,  1877. 

II.  "  In  the  whole  Kingdom  of  King  Devanampriya  Priyadarsfn,  as  also 
in  the  adjacent  countries  ;  .  .  .  .  the  Kiugdom  of  Antiochus,  the  Grecian 
King  and  his  neighbor  Kings,  the  system  of  caring  for  the  sick,  both  men 
and  cattle,  followed  by  King  D.  P.  has  been  everywhere  brought  into 
practice.  Wherever  useful  healing  herbs  for  man  and  beast  failed,  these 
he  introduced  and  cultivated.  Wherever  roots  and  fruits  were  wanting, 
these  he  introduced  and  cultivated.  He  caused  also  wells  to  be  dug  and 
trees  to  be  planted  on  the  roads  for  the  benefit  of  cattle."— Dr.  Kern's 
translation  of  the  GirnAr  rock  inscription  in  India,  second  section  of  the 
Wblet.  8eep.  193andPlatel.  Jour.  R.  Asiat.  S.  Vol.  IX.  parts.  July,  1877. 

What  Christian  nation  baa  provided  so  humanely  for  traveling  nian  and 
beast?  The  purpose  of  trees  and  sliade  as  above  advocated  is  immediately 
practicable  and  beneficent.  Let  us  also  open  the  roadside  apring^  and 
wells,  and  fbmish  the  cup  fur  cold  water  ;  and  maintain  the  supply  of 
medicinal  herbs,  roots  and  barks.  This  we  will  begin  in  the  Park  as  soon 
as  the  Pharmaceutists  will  lend  their  efficient  co-operation.  Except  in  the 
hospitals  of  our  large  cities,  and  county  poorhouses,  tlie  sick  wayfarer 
most  depend  upon  humane  tavern  landlords  and  benevolent  citizens,  who 
seldom  fail  in  Christian  charity.  ButmayGixl  and  man  save  us  from  Tramp: 
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Oitittet  of  the  ll-uron  DitatUr. 

Bv  Paoi'.  Wm-  Blasiuh. 

E  Read  before  the  Amtrican  PhUoso/ihie'il  Snfiety,  D-'cemher  7,  1877. ) 

The  whole  counlry  mourna  for  the  appalling  and  terrible  disaster  thxt 
befel  the  United  States  war-vcsael  "Huron"  with  her  hundred  brave 
mariners  in  the  recent  Btonn  on  our  cnast.  It  is  not  the  rareness  of  such 
tGrriblf  calamities  that  causes  this  surprising  and  deeply  felt  sympathy  with 
the  brnTe  and  gallant  men  wlio  found  here  so  unexpectedly  and  untimely 
their  watery  grave,  TIte  Public  Ledgerof  Philadelphia,  only  a  short  time 
ago  enumerated  44  vessels  iwlonging  to,  or  bound  to,  or  from  American 
ports  only  tbat  shared  during  the  short  period  of  one  single  month  h  simi- 
lar fate.  Unfortanatcly  each  calamities  arc  not  seldom  on  our  shore,  and 
they  indeed  follow  each  other  so  rapidly  in  succession  that  the  last  one 
only  obliterates  the  still  vivid  traces  of  the  preceding  one.  Thus  tlicy  are 
vforgotten  one  by  one,  and  thoir  stories  are  only  revived  for  momenta; 
when  commerce  and  pleasure  seekers  apply  to  the  Qovernmeat  for  the 
removal  of  the  wrecks  that  are  in  the  way  of  their  pursuits. 

What  makes,  liowover,  this  case  so  parlicularly  impressive  in  the  minds 
of  all  men  is,  that  the  Huron  was  a  war-vessel,  recently  built,  supposed  to  be 
well  titled  and  found,  staunch  and  speedy,  that  it  was  commanded  hy  uaval 
.  officers  who  are  looked  upon  as  particularly  skilled  navigators,  and  under- 
stand how  to  light  the  atorm  as  well  as  the  foe,  and  to  whom  the  nature  of  the 
depth  in  tliese  friendly  waters  ought  to  have  been  as  familiar  as  their  stale- 
rooms.  We  cannot  wonder  then  that  the  public  anxiously  inquires  into 
this  dreadful!  and  mysterious  disaster,  and  tries  to  unravel  its  cause. 

Neither  is  it  strange  in  these  corrupt  conditions  of  society  that  some  find 
it  in  the  defective  construiaion  of  the  vessel  ;  some  lay  the  blame  on  the 
commander  for  having  started  at  seA  wbcn  the  warning  signals  were  flying, 
and  for  hugging  the  coast  ton  closely  in  order  to  gain  time.  Some  wise  old 
captains  of  merchantmen  lament  the  loss  of  good  old  practical  seamanship; 
they  hint  "that  the  naval  offlct'r  proper  need  now  be  hut  an  indifferent 
kind  of  a  sailor,  so  long  as  he  is  a  good  mathematician,  chemist  or  drill- 
master,  appears  well,  dresses  tastefully  in  well-fitting  uniform  according 
to  tlie  latest  edicts  of  the  naval  Turveydrops,  and  has  possessed  himself  of  a 
diploma  issued  by  the  United  States  Naval  Academy. "  There  may  be  some 
truth  in  these  suggestions,  hut  it  is  not  likely. 

From  the  meagre  facts  hitlierto  published,  it  will  of  course  be  useless  to 
argue  any  of  these  surmises  ;  but  as  the  Government  doubtless  will 
probe  this  matter  to  the  bottom  for  the  sake  of  preventing  future  simi- 
lar accidents,  I  would  respectfully  draw  its  attention  to  a  tliird  jMitent 
agent  which  seems  to  have  been  completely  overlooked  by  these  wise  crit- 
ics, and  which  probably  had  more  to  do  with  this  fearful  disaster  than  the 
strength  of  the  vessel  or  tlie  lack  of  so  called  seamanship,  nnd  this  third 
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kgeut  ia  ihe  geaeral  and  luiuculAble  want  of  a  kaowledgeof  tlie  tTuennlure 
of  a  Btorm. 

Tbe  Htaleiueiits  nmde  to  tbu  reporter  of  lUe  New  York  Ilcmld  by  Rear 
Admiral  Trenchard.  coinmAnding  tbe  North  Atlaatic  SlaUon,  on  board  the 
flagahip  PowbntaD,  lying  olf  Fortress  Monroe,  seems  to  throw  the  flret  two 
tappoeed  causes  slniosl'out  of  the  question.  He  aaya  :  "  That  on  ThiirS' 
dajr  Ihe  vessel  naa  thoroughly  inB|>ected  by  him  and  his  staff,  and  found  to 
be  in  firat'Class  order,"  as  only  would  be  expected  fkim  a  flrat-clasB  lately 
bnilt  war-vessel.  "  Captain  Ryan,"  he  says,  "  was  a  careful  aud  e-xperi- 
enced  seaman,  had  surveyed  the  coast  along  which  he  was  to  pass,  and 
WM  considered  one  of  the  best  nikvigaiors  in  the  service  ;"  this  aetiles,  it 
seems  to  me,  these  two  points  above  all  suspicion. 

As  to  the  third  agent,  the  sturm,  which  by  the  general  critic  lias  been 
overlooked,  but  which  the  Admiral  lakes  also  into  consideration,  he  says  : 
"He  sailed  at  eleven  o'clock  in  the  morning,  M  which  time  the  barometer  waa 
not  indicating  bad  wcatlier ;  was  rather  above,  ns  shown  by  the  official 
log."  And  the  surviving  officer,  Master  W.  P.  Conway,  gives  us  the  fol. 
lowing  information  ;  "At  8  p.  M.  there  was  a  strong  gate  blowing,  and  ihe 
tea  was  running  very  high.  The  barometer  stood  at  30.04  for  three  hours. 
The  Jib-stay  was  carried  awny  soon  after  6  P.  M." 

Tbe  last  statements  of  Admiral  Trenchard  and  Master  Conway  have  ref- 
erence to  the  storm  and  the  theories  about  il,  and  furnish  the  key  to  un- 
m*el  the  cause  ot  tliis  mysterious  and  sad  tragedy.  The  barometer,  ihe 
only  guide  science  hitherto  haa  furnished  the  navigator  for  his  safety  was 
conscientiously  consulted  :  it  stood  "  rather  above  "  the  mean,  aud  th(;re- 
fore  "  did  not  indicate  bad  weather." 

Captain  Ryan,  who  unfortunately  cannot  speak  anymore  for  bis  own 
Justiflcation,  but  who  was  considered  "one  of  tbe  best  navigators  in  the 
iervi'%,  aud  a  careful  and  cxi>erienced  seaman,"  had  undoubtedly  looked 
also  to  this  same  guide  for  advice  before  be  started,  and  fluding  of  course 
the  same  answer,  was  certainly  Justilled  in  view  of  the  present  stale  of 
science  and  good  seamanship  to  start  on  bis  voyage  In  spite  of  tbe  warning 
signals  fljiug,  the  more  so  asacconliog  to  the  papers  thesesignals  had  been 
flying  for  weeks  uselessly  and  bad  become,  lliercfore.  disregarded  generally 
by  seamen.  From  bis  high  position  and  reputation,  and  Ihe  lealimony  Ad- 
miral Trenchard  bears  bim,  we  can  neither  doubt  for  one  moment  that  he 
was  fully  acquainted  with  the  science  of  storms  and  the  rules  of  navigation 
bated  on  it,  and  that  he  bad  studied  the  writings  of  Capper.  Thom,  Pid. 
dingloD,  Reid,  Redfleld,  Dove  and  others  whose  views  are  adopted  official- 
ly in  all  navies.  The  accusation  of  bad  seamanship  seems,  therefore,  un- 
founded, unjust  and  cruel,  because  all  these  celebrated  men  of  science  up 
to  the  present  time  ttach,  that  the  alorm  conslBts  in  an  area  of  low  pres- 
■nre,  i.  ».,  an  area  where  tbe  barometer  stands  below  30  inches,  and  that 
the  navigator,  therefore,  has  to  expect  a  storm  or  a  so  called  cyclone  only 
when  the  barometer  Gtlls  below  this  mean,  but  wlu'u  the  barometer  stands 
above  he  may  look  forflne  and  clear  weather  from  the  approach  of  an  area 


b,Goo(^lc 


Bla»lua.J  'il*  [Dec.-.  IiCT. 

of  liigb  barotneler  or  an  anti-c.vclone.  Capiain  Ityan  was,  tlierefore,  ju»- 
tifled  in  starling  to  sea  in  accordance  with  the  present  navigation  rules  de- 
duced from  the  generally  accepted  tlieoiy. 

In  my  work,  "Storms,  ilieir  Nature,  Classification  and  Laws"  (pub- 
lished two  years  ago).  1  tliink  1  have  demonstrated  that  this  old  theory  is 
wrong  and  worse  than  useless,  tlint  it  ia  illusive  anil  mischievoUB,  and  leads 
often  iuto  danger  instead  of  out  of  it.  I  showed  that  the  area  of  low  pres- 
sure or  low  harometer  is  not  the  storm,  but  only  the  effect  of  the  stornJ, 
and  that  the  progressive  storms  {tke  equatorial  and  polar  storms)  of  Uie 
temperate  zone,  with  which  we  have  principally  to  deal,  consist  of  two 
areas  of  high  barumcler  or  rather  of  two  cerial  currents  of  difTerent  direc- 
tion and  temperature,  which,  so  to  speak,  create  tlic  area  of  low  barometer 
between  them,  by  the  obliquely  upward  flowing  of  tlie  warmer  current 
over  the  face  of  the  colder.  Whether  the  storm,  i.  e..  this  system  of  two 
opposing  currents  of  dllTerent  tem|>erature  which  displace  each  other, 
comes  over  us  with  falling  or  rising  barometer  depends  entirely  npou  the 
kind  of  storm,  the  slate  of  its  development  and  Ihe  position  we  are  in  to- 
wards these  three  parts  of  the  storm,  facts  about  which  the  clouds  and  the 
direction  of  the  wind  give  trustworthy  information.  The  barometer  is, 
therefore,  unreliable. 

To  illustrate  this  important  matter  I  showed  that  the  heaviest  rains  and 
most  destructive  storms  had  passed  for  two  days  during  tlieir  earlier  devel- 
opment in  the  form  of  high  pressure  through  the  jurisdiction  of  the  Sig- 
nal Service  Bureau  wilhout  being  recognized  as  storms,  until  arriving  at 
the  coaet — as  for  instance,  the  Nova  Scolia  slorm,  1873 — they  destroyed  over 
a  thousand  vessels  and  six  hundred  lives  in  almost  a  single  night. 

The  fact  thai  the  barometer  stood  above  the  mean  height  is,  therefore,  au 
explanation  of  why  the  Huron  sailed  noTwithslaoding  the  Signal  Service 
warnings,  but  why  should  she  hug  the  coast?  In  the  absence  of  the 
commander  the  most  that  can  be  offered  is  a  jilausible  conjecture,  but  it 
seems  probable  that  his  action  in  this  respect  was  in  the  belief  that  this 
was  the  safest  course  for  him  to  take,  a  lielief  founded  on  the  rules  issued 
by  the  Navy  Department  for  maneuvering  in  such  cases. 

These  "Nautical  Rules"  instruct  the navigatorthat  in  slormsorcyclones 
the  "manageable  semicircle"  Is  on  the  lefl  side  of  the  palU  of  the  centre, 
i.t.,  in  storms  traveling  up  the  Atlantic  coast  the  "  manageable  semicircle" 
is  on  the  coast  side  of  the  storm,  and  the  "  dangerous  semicircle  "  out  at 
sea.  And  therefore,  according  lo  these  rules  is.iued  for  his  instruction  and 
guidance.  Commander  Ityan  did  perfectly  right  to  keep  to  the  coast  so  as 
to  be  in  the  "manageable  semicircle  "  of  the  cyclone.  He  had  to  select 
between  two  evils— the  "dangerous  semicircle"  and  Ihe  coast.  Had  he  gone 
out  to  sea  he  would  have  come  in  the  "  dangerous  semicircle"  and  dis- 
obeyed these  published  rules  of  his  department,  although  as  the  sequel 
shows  he  would  have  saved  himself,  crew  and  ship.  These  "Nautical 
Rules  "  are  founded  on  the  dicta  of  the  most  eminent  meteorological  au. 
thorlties,  and  strictly  in  accordance  with  the  science  as  it  now  stands,  but 
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■when  Beveml  years  ago  I  aakeil  tlie  occomplietied  Chief  of  the  Hydro- 
grapbic  Office,  Bureau  of  Navigation,  bow  many  veaseU  he  supposed  they 
bad  uved,  he  reapouded:  "  Not  many,  I  think."  It  gires  me  pleasure  to 
eUte  that  the  aaiue  gentleman  has  lately  recommended  my  work  for  u»e 
in  the  Navy,  saying,  "that  his  experience  beats  it  out." 

The  fote  of  tlie  HuroD  Is  but  another  of  the  many  rictime  to  llie  Muloch 
of  erroneous  meteorological  theory  ;  it  is  loo  mucli  to  hope  that  ll  will  be 
tbe  last  one.  but  let  ne  trust  that  such  terrible  events  will  grow  less  aad 
less  frequent  until  the  time  comes  when  there  inny  be  none  fairly  charge- 
able to  a  lack  of  a  knowledge  of  the  true  nature  of  storms. 


Bituminoui  Material  from  Pula»U  C"unty,   Viri/hu'n,   V.  S. 

By  Dr.  Oharles  M.  Cresson. 

iflMrf  btfora  th«  Aiatnean  PhUotophifil  Sicltly,  October  10,  1877.) 

The  locality  from  which  the  sample  "as  taken,  is  four  and  a  half  miles 

BOfth  of  the  Allantic,   Mississippi  and  Ohio  Railroad  properly  of  W.  T. 

Hart,  said  to  be  t^om  a  vein  averagiDg  3S  feet  in  thickness.     Dip  rariablc 

from  80°  to  50°  :  is  covered  by  2  feetof  fire  clay.     Footwall,  sofl  gray  slate. 

Sample  from  45  feet  below  water  level. 

Results  of  laboratory  e.xaminatiou  as  follows  : 

Color Black. 

Streak Brown. 

Structure Lamellar  and  Friable. 

Specific  Gravity 1.508. 

Moisture  and  Volatile  Matter 7.50  percent. 

FixedCarbon 65.52 

Ash 36.98 

There  was  no  clinker  got  in  the  laboratory  experiments,  although  the 
ash  was  subjected  to  a  high  degree  of  heat. 

Sulphur 0. 165  per  cent. 

One  pound  of  material  burned  in  Oxj'gen  eva|>oroted  10.12  pounds  of 
water  (htm  213°  Fahrenheit. 

After  deducting  the  average  losses,  by  heat  absorbed  by  ash,  products  of 
combustion  and  radiation,  there  remains  as  tlie  result  of  the  combustion  of 
one  pound  of  f\iel,  T.5S  pounds  of  water  evaporated,  or  about  the  same 
amount  as  is  evaporated  by  burning  one  pound  of  the  best  coke  from  bitu- 
D^nouB  coals. 

Experimental  trials  made  in  iocomotive  and  stationary  tubular  boilers, 
with  samples  supposed  to  represent  an  average  of  the  vein,  produced  some- 
what different  results  from  those  obtained  from  the  selected  samplessent  to 
the  Laboratory  for  analysis.  Upon  the  large  scale,  this  fhel  gave  at  Ilrst  an 
exceeding  hot  and  lively  fire,  but  as  soon  as  the  bituminous  matter  was 
burned  off,  the  flre  became  dull  and  required  stirring.  When  the  d  rati  was 
inrafllcient  to  carrj  off  the  a.sh.  there  was  gradually  formed  a  spongy,  lava. 
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like  cinder,  which  it  was  ncceBsary  to  remove  in  order  lo  ohtain  aufflcieut 
dnft  It  thereroK  appears,  that  althougli  samples  of  this  fuel  can  be  aelec- 
ted  which  will  give  favorable  results  upon  the  email  scale,  the  mass  of  the 
vein  can  bardl;  be  used  for  the  general  purposes  lo  which  anthracite  is 
applicable,  and  that  It  requires  some  especial  device  for  the  removal  of  the 
Tolutninous  ash,  to  enable  the  succeesfal  and  coutinuous  use  of  the  fuel  for 
ordinary  purposes. 


CONTRIBUTIONS  FROM  THE  LABORATORY  OP  THE  UNIVER- 
SITY OF  PENNSYLVANIA. 


A  iMie  method  for  tht  Deomiictttwn  of  ChronUe  Iron.     By  Edgar  F.  Siuith, 
Ph.  D.,  Auittant  i»  Anatytiral  Ohtmittr}/,  UnintrnUy  of  Ftantfftvania. 

iBead  hefnre  Ibt  Aneric^in  Pkilosophicat  Society,  December  'i\.  1877. ) 

Recently  I  was  led  to  try  the  action  of  bromineaod  sodium  hydrate  upon 
pulverized  chromic  iron,  and  as  the  amount  of  chromium  extracted  in  this 
manoer  was  rather  surprising,  the  following  experiments  were  made,  to 
ascertain  what  elFect  bromine  alone  in  presence  of  water  would  have  upon 
the  same  substance. 

I.  Moderately  line  chromic  iron  (.1500  Grm.)  was  placed  in  a  lube  of 
hard  glass,  and  after  adding  dilute  bromine  water  and  sealingthe  tube,  the 
latter  was  placed  in  an  air  batb  and  heated  for  twelve  hours  at  a  tempera- 
ture of  about  130°  C, ;  when  cool  the  tube  was  opened  and  its  contentb 
poured  upon  a  filter.  The  insoluble  residue  was  thoroughly  washed  by 
decantation,  and  upon  the  filter,  with  hot  water.  The  filtrate  after  con. 
centration  was  treated  with  a  slight  c.\cesa  of  ammonium  hydrate,  causing 
the  precipitation  of  aluminum  hydrate,  Ac.  The  latter  was  filtered  off 
and  the  yellow  colored  filtrate,  then  warmed  with  hydrogen  sulphide  to  re- 
duce the  chromic  acid  to  o^iide.  The  precipitate  formed,  after  protracted 
digestion,  was  allowed  to  settle  and  the  clear  liquid  filtered.  After  wash- 
ing the  precipitate  it  was  dissolved  in  a  few  drops  of  dilute  hydrochloric 
acid  and  re -precipitated.  This  operation  was  repeated  and  tlio  precipitate 
finally  trangferred  toafilterwasiied,  dried  and  ignited.  The  amount  of  chro- 
mium oxide  fouDd  corresponded  to  15.50  per  cent,  of  the  sutntance  taken. 

The  amount  of  chromium  remaining  in  the  material  not  attacked  by  the 
bromine  was  not  estimated. 

II.  .2000  grms,  substance,  as  finely  pulverized  as  could  be  obtained  bv 
griniUng  the  material  in  au  agate  ntortar,  .were  heated  in  a  sealed  tube  with 
water  saturated  with  bromine  and  a  few  drops  of  bromine.  The  tolie  was 
allowed  to  remain  in  the  oven  for  four  days,  the  temperature  ranging  from 
17.^°  -  100°  C.     Upon  opening  ilic  tuln:  its  contents  were  poured  into  a 
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bMtker  and  evKporated  -.  waier  ilien  added  and  the  sulutioa  filtered.  The 
residua),  unattached  mineral  powder  aner  washing,  drying  and  igoiting, 
weighed  .0620  gnuB.  The  filtrate  from  this  was  treated  precisely  as  in  (I) 
and  Lhe  chromiDm  oxide  obtained  Trom  it  amoanted  lu  38.0.^  per  cent. 

HI.  In  this  experiment  only  .1500  grme.  aiitetance  were  employed.  The 
material  was  of  the  same  flncDess  as  is  (II).  Instead  of  using  dilute  bro- 
mine water  a§  heretofore,  an  excess  of  broniine  was  poured  over  the  sub- 
stance and  but  a  very  small  quantity  of  water  added.  For  three  days  the 
tube  was  exposed  to  a  temperature  varying  from  150°  -  175°  C.  At  thcex- 
foration  of  this  lime  the  lutM  was  examiacd,  and  as  the  substance  appeared 
to  be  perfectly  decomposed,  the  solution  was  removed  from  the  tube  and 
eraporated  in  a  beaker  glass  to  expel  the  large  excess  of  bromine,  upon  the 
gradaally  disappearance  of  wbich  a  dark  powder  showed  itself.  Tbesolu- 
lioa  was  sirongly  diluted  with  water  and  filtered.  The  insoluble  residue 
was  thoroughly  washed  with  hot  water.  Dried  and  Ignitird,  this  weighed 
.0140  grms. 

The  filtrate  was  mixed  with  an  excess  of  ammonium  hydrate  and  evapo- 
rated almost  to  dryness  in  a  casserole.  The  solution  was  then  diluted  with 
water  and  filtered  from  the  aluminum  hydrate,  &c,  and  treated  as  in  (I). 
The  peroentage  of  chromium  oxide  extracted  equaled  49.60  per  cent. 

IV,  From  the  preceding  experimenis  it  appeared  very  evident,  thai  all 
that  was  lacking  to  render  the  decomposition  complete  was  to  have  the 
chromic  iron  in  an  exceedingly  fine  condition.  To  this  end  the  material  that 
had  been  ground  to  an  impalpable  powder  in  an  agate  mortar  was  elutri- 
ated, then  dried,  and  two  separate  portions  of  .1500  grms.  each  placed  in 
good,  hard  glass  tubes.  To  each  portion  was  added  a  rather  large  quantity 
of  bromine  water  and  from  10-12  drops  of  bromine.  Both  tubes  were 
heated  for  one  day  at  180°  C.  For  two  successive  days  the  temperature 
was  maintained  at  170°  C.  At  the  expiration  of  the  third  day,  one  of  the 
tubes  was  removed  from  the  oven  and  opened.  Red  oxide  of  iron  had 
separatedandundecomposedmaterialwasDo  longer  visible.  The  whole  was 
poured  into  a  tieaker  and  evaporated  ;  water  added  and  filtered.  The  resi- 
due was  thoroughly  washed,  dried  and  ignited,  then  transferred  (oa  beaker 
glass  and  heated  with  dilute  hydrochloric  acid.  The  entire  mass  dissolved 
readily  and  without  a  residue,     Tiie  decomposition  was,  therefore,  com. 

The  filtrate  from  the  ferric  oxide  was  evaporated  almost  to  dryness  after 
the  addition  of  an  excess  of  ammonium  hydrate,  then  diluted  and  filtered. 
The  solution  was  reduced  with  hydrogen  sulphide  and  the  precipitate,  atter 
filtering  and  washing,  dissolved  in  dilute  hydrochloric  acid  and  rc-preclpi- 
laied  with  ammonium  hydrate.  This  operation  was  repeated  and  the  chro. 
mlum  oxide  obtained  was  63.66%. 

The  second  tube  which  was  removed  not  long  after  Ibc  first,  contained 
a  large  amoant  of  separated  Terric  oxide.  This,  after  filterlDg  ofi*  the  chro 
aunm  solution,  also  dissolved  very  readily  in  warm,  dilute  hydrochloric 
acid,  leaving  not  the  least  trace  of  residue. 

7K0C.  AMBK.  PHILOB,  HOC.  XYII.  100.  3b.      PMNTBD  JAN.  18,  1878. 
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The  flUrat«  from  this,  after  lieing  similnrly  Ireated  m  above,  yielded 
63.88  per  cent,  cliromium  uxide. 

These  results  accord  witli  those  of  Garrett,  who  analyzed  the  same  ore 
from  Texas,  Pa,,  und  ohtaint'd  about  63,  per  cent,  of  chromium  oxide. 

The  ferric  oxide  that  separates  out  in  the  tuhe  during  tiie  decomposition 
will  not  contain  any  chromium  wiiatever,  if  it  is  thoroughly  washed  with 
boiling  water. 

In  DO  instance  woe  iron  found  in  the  solution  containing  the  chromic 
acid. 

Several  lubes  conlaining  (he  pulverized  substance,  potaaaium  hydrate 
and  bromine  water,  were  lieated  at  135=  C.,  but  invariably  exploded  before 
the  decomposition  was  completed,  and  therefore  no  further  attempts  were 
made  to  use  the  alkali  to  aid  in  the  decomposition. 

All  that  is  necessary  to  elTect  the  complete  decomposiiioD  of  chromiciron  by 
this  method  is  that  the  substance  be  exceedingly  fine,  and  that  the  same  be 
exposed  with  bromine  water  to  a  temperature  of  180'  C,  from  two  tothrei- 
days.  The  addition  of  10-12  drops  of  bromine  hastens  the  decum position 
very  decidedly. 

Id  connection  with  the  above,  it  may  be  well  to  mention  that  the  in- 
soluble chromium  oxide  obtained  by  the  ignition  of  the  corresponding  hy- 
drate, may  be  brought  into  solution  again  by  digesting  It  together  with 
bromine  and  sodium  hydrate  in  a  bealcer. 

Prtfipilation  of  C<ipper  iHlh  SoiUiiia  Carbonate, 

The  precipitation  of  copper  tVom  its  solutions  by  sodium  hydrate,  gires 
a  precipitate  thiit  is  worked  with  difficulty.  Sixlium  carbonate,  on  theother 
hand,  added  to  similar  solutions,  and  these  lHiilc<i,  affords  a  dark  brown) 
granular  precipitate,  that  may  be  readily  and  omplelely  washed  with  hot 

Mr,  Harry  Q.  McCarier,  student  in  the  Liiljoratory  of  the  University, 
made  the  following  analyses,  which  show  that  the  method  yielda  as  accu-" 
rate  resulU  as  could  be  desired, 

I.  ,3000  grms.  CuSO.  +  5H,0— dissolved  in  water  and  precipilaled  with 
sodium  carbonate,  gave .0630  grm,.  CuO^:25.15  per  cent  Cu.  ' 

II.  .3000 grms.  Cu  SO, +  5H,,0-treatedas  above,  gave  .0634  grm,  CuO= 
25.30  per  cent  Cu. 

The  theoretical  percentage  of  copper  in  the  sah  is  35.25  per  cent. 

After  the  addition  of  sodium  carbonate  in  slight  excess  to  the  copper  salt 
solution,  the  tatter  was  boiled  for  an  hour,  until  all  the  carbon  dioxide  was 
expelled. 

The  filtrates  from  the  precipitates  in  every  instance  were  ei'aporated,  but 
not  the  slightest  trace  of  copper  discovered. 

An  excess  of  acid  in  the  solution  from  whicli  it  is  desired  to  precipitate 
copper  by  an  alkaline  carl)ouate,  should  he  avoided. 

The  presence  of  rather  large  quantities  of  alkaline  nitrates  or  eulphate^ 
will  cause  the  solution  of  the  precipitates  flrst  produced  by  the  carbonates.' 
Continued  boiling  will  not  remedy  the  matter.  From  such  solutions,  Itoii'-' 
ever,  the  alkaline  hydrates  will  not  fail  to  precipitate  the  copper. 
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(B«ud  bt/ore  the  Amfifan  Philoiophic.il  Society,  December  31,  1877.) 

FiTHECUTBA  BREViFACiEH  gen.  el  spec.  nuv. 
Char.  gtn.  These  are  cliiefly  known  from  a  mandible  whicli  eup|Kjrt9  llie 
dentition  of  one  aide  and  part  of  the  otiier.  Tlie  dental  formula  is  I.  1  ; 
C.  I  ;  Pm.  8  ;  M.  8.  Tlie  single  incisor  of  each  side  is  weak  and  easily  lost, 
and  there  is  on  one  side  only,  a  smalt  alveolus  for  a  minute  second  incisor. 
It  la  therefore  probable  Ihat  in  some  individuals  the  incisive  formula  Is  2. 
The  canine  is  not  large,  and  closes  in  front  of  the  superior  canine  in  the 
usual  manner.  The  first  and  second  premolars  are  one-rooted,  and  their 
crowns  are  wider  than  long.  Tiiat  of  the  tliird  premolar  !s  robust,  but 
longer.  The  molars  increase  rapidly  in  size,  and  are  not  tirlsmatic,  but 
are  well  rooted.  They  are  worn  in  llie  specimen,  bul  their  structure  is 
probably  sliallow  seienodont.  The  last  molar  has  a  long  heel  or  fifth  lobe. 
CTar.  iptcif.  The  mandibular  ramus  is  very  deep  posteriorly,  and  thi' 
incisive  border  is  not  prominent.  The  canine  tooth  is  quite  small,  Its  tranH- 
TeT9«  diameter  being  less  than  that  of  the  first  premolar,  and  equaling  it 
aatero-posteriorly.  The  exleiior  incisor  is  weak,  and  the  crown  e.tpanded 
transversely,  and  obtuse.  The  crown  of  the  Urst  premolar  is  worn  deeply 
by  the  superior  canine.  The  transverse  diameter  al  tlie  iiase  of  the  crown 
exceeds  the  antero- posterior.  The  crown  of  ^le  second  is  wider  than  long, 
and  of  the  third  longer  than  wide.  The  niolars  increase  rapidly  In  size 
posteriorly,  so  that  the  length  of  the  thini  equals  that  of  the  three  premolars 
plus  the  canine.  The  heel  is  long,  and  is  connected  with  the  remainder 
of  the  crown  by  a  narrow  plate,  or  In  section,  an  isthmus.  There  are  no 
cingula,  but  an  accumulation  at  the  bases  of  some  of  the  teeth  resembles 
thedepoaltof  "tartar."  The  syniplysls  is  very  robust,  and  its  upper  sur- 
face  is  marked  on  each  side  by  a  low  longitudinal  swelling.  The  opposite 
premolar  series  are  slightly  convergent. 

The  form  of  the  mandible  of  this  animal,  as  well  as  the  number  and  pro- 
portions of  the  teeth,  curiously  resemble  that  of  the  corresixinding  part  of  a 
monkey.     The  species  was  about  the  size  of  a  red  fo.\. 

Mtaaurementt.  M. 

Length  of  ramus  from  heel  of  molar  HI OST 

"  molar  series 048 

■'  premolar  series Ol-l 

"  second  true  molar .010 

Width  ■'  •'  O07 

Length  of  last  molar. 018 

Widthof       "         at  from 007 

Length  of  symphysis  in  (h>nt 030 

Depth  of  ramus  at  first  premolar 017 

second  true  molar 03-^ 
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Brachvmbkyx  fklicbfs  gen.  ut  ap.  dov. 
Char.  yen.  Theee  are  deriTod  from  the  superior  denUil  seriea.  These 
»re  I.-" ;  C' ;  Pm.' ;  M.'.  Tlie  true  molars  have  the  bases  of  the  crowns 
little  swollen,  and  the  last  tvro  of  the  superior  series  are  but  shortly  rooted  ; 
the  anterior  ones  have  looger  roots.  The  true  molars  are  simply  seleno- 
(loQt,  nilhthe  anterior  extremities  of  the  external  cresceats  forming  promi- 
nent ribs.  The  last  superior  premolar  consists  of  two  columns  poeieriorly 
and  a  single  trenchant  one  onierioriy,  and  the  second  (first  of  the  series.) 
\b  simple  and  trenchant.  The  worn  [Mjslerior  face  of  the  canine  shows  that 
the  first  inferior  premolor  is  the  functional  canine  oa  in  Ortodon.  There 
is  a  very  slight  diastema  in  front  of  or  behind  the  canine,  the  series  bcEag 
eontinuous,  as  in  Oreodon. 

This  genus  differs  from  PithtcUtet  in  ils  canine  like  first  inferior  premo- 
lar, and  in  the  trendianl  character  of  the  anterior  premolars.  With  Oyclo- 
piditti  it  enters  the  family  group  of  the  Oreodontidm,  but  approaches  the 
suilline  types  still  more  nearly  in  its  probably  coossifled  symphysis  man- 
dibuli. 

Char,  upeeif.  This  ungulate  was  a  little  smaller  than  the  species  last 
described,  and  is  represented  in  my  collections  by  two  nearly  complete 
crania  without  mandibles.  The  head  is  depressed  and  the  zygomata  widely 
expanded  :  the  palate  is  wide,  and  the  muzzle  abort.  The  InA'aorbital  fora- 
men is  double  and  issues  above  the  adjacent  parts  of  the  second  and  third 
(last)  premolars.  Immediately  in  front  uf  It  the  side  of  the  face  is  concave. 
The  projecting  anterior  angles  uf  the  external  crescents  of  the  molars 
are  very  prominent,  forming  strong  vertical  ribs.  The  external  Imrder  of 
the  last  premolar  Is  only  interrupted  by  a  little  convexity.  The  anterior 
narrow  portion  of  the  second  premolar  is  incurved.  This  tooth  is  two- 
rooted  ;  the  first  is  one-rooted.  The  canine  is  small  and  strongly  recurved. 
It  is  cyliiidric  at  the  base,  but  beyond  this  is  narrowed  aatero- posteriorly 
partially  from  ttie  friction  of  the  Orst  inferior  premolar.  The  anterior  face 
Is  regularly  convex.  Tho  first  premolar  has  a  very  slight  internal  hasal 
clugulum  ;  its  cutting  edge  is  directed  obliquely  to  the  long  axis  of  the 
cranium.  There  arc  ni>  cingula  on  the  other  teeth.  The  enamel  of  the 
true  molars  is  smooth  on  the  exteriial  side  of  the  crown.  There  is  no 
enamel  on  the  inner  walls  of  the  central  lakes. 

MfaiurtnunU.  M. 

Length  of  denial  aeries  to  anterior  border  of  canine 000 

"      premolar  series OIT 

"     last  true  molar OlS 

Width  of       "        "  0(W 

licngth  of  first  true  molar 007 

Widtbof       "        " .OOB 

Lengtli  uf  first  premolar. .006 

Wldthof       "        '■      008 

Length  of  canine  tooth 009 
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Meoivremtnte.  II. 

DiameUtr  of  canine  toorli  (transverse) 004 

Wldih  of  cranium  between  flret  premolurs 016 

last  molare 080 

The  cranium  of  litis  species  is  about  the  siv.c  of  that  of  n  lar^  <i<i]ne»)tic 

OYCLOPtDiOB  stHDH.  Gen.  et.  sp.  nov. 

CAar.  !/en.  Dental  formula  I.  j :  C.  ^ ;  Pm.  J  ;  M.  ^  Tlic  superior 
oinine  Ir  small  and  is  separated  from  Ihc  Hrst  premolar  bj' u  very  short 
<lbiGteiiu>.  First  premolar  simple,  trencliant ;  second  premolar  two  rooted, 
with  one  principal  cutting  edge ;  third  witli  an  external  cres^ccnt  and  a 
nidimcntal  internal  one,  not  united  in  fyont.  Fourth  premolnr  with  the 
inner  and  outer  crescents  only,  and  these  well  developed.  I..a»l  true  molar 
wjihoiii  heol.  Inferior  canine  with  much  wider  crown  than  the  inciBors 
with  which  it  is  in  close  association.  First  premolar  canine-like,  but  not 
very  lai^c  ;  second  premolar  simple.  Third  and  fourth  premolar  with  the 
interior  portions  trenchant,  llie  posterior  with  wide  or  double  columns. 
hael  true  molar  with  large  Bflli  crescent  or  column.  True  molars  of  both 
Jaws  prismatic.     Bymphysis  mandibuli  coossifled. 

Frontsl  bones  much  abbreviated  in  front  by  a  targe  upwards -looking 
fossa  on  each  side,  which  are  separated  by  the  very  narrow  and  short  nasal 
bones.  There  are  lachrymal  fosss  and  a  huge  foramen  in  firont  of  them, 
vlilch  communicate  with  the  maxillary  sinus.  There' is  a  prominent  trans - 
vetse  Bupraoccipital  crest,  and  the  otic  liullw  are  greatly  inflated. 

This  genuB  is  related  to  Lepliiuehtuia,  Leidy,  but  differs  in  having  but 
iwo  lower  ineisors  below.  That  gcnvis  l>elongs  to  a  lower  horizon,  the  mi- 
ocene  of  White  River,  while  the  present  form  is  its  succssor  in  the  upper 
Miocene  or  IjOup  Fork  beds.  The  remarkable  character  of  the  vacuities  in 
the  superior  region  of  the  front  part  of  the  cranium,  reminds  one  of  the 
eiisling  genus  Saga.  Dr.  Leidy  partially  descrilwd  a  similar  strucltire  in 
Ltplaiirhenia.  In  this  genus  what  are  clearly  nasal  iMines  in  Gyelopidiiit, 
lie  terms  fcontals,  probably  by  error. 

Char.  Sptcif.  This  animal  is  rather  larger  than  either  of  those  above 
described,  and  is  represented  in  my  collection  by  one  nearly  complete  cra- 
nium.'one  entire  letl  maxillary  lione,  and  the  under  jaws  of  five,  and  prob- 
ably of  several  other  individuals. 

The  atenll  is  wide  and  abbreviated  in  fVont.  The  masillary  bones  are 
everted  on  each  side  of  the  external  narcs.  The  malar  bone  is  vefy  wide 
or  deep,  and  sends  upwards  a  strong  iiosiorbital  process,  which  is  broken 
offin  part,  hut  which. probably  completed  the  orbit.  The  superior  facial 
fosse  reach  backwards  nearly  as  far  as  the  middle  of  the  orbit.  They  are 
longitudinal  narrow  ovals,  ojwn  in  front.  The  projecting  supraorbital  por- 
tions of  the  frontal  bone  with  the  nasals  have  a  tripodat  form.  The  lach- 
rymal fossa  looks  outwards,  upwards  and  forwards,  and  tlic  large  maxillary 
foramen  outwards.  The  infraorbital  foramen  is  double,  and  issues  above 
the  conUguous  portions  of  the  third  and  fourth  premolars. 
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Tliee\terDAl  crescenU  of  ihe  true  molars  present  promineot  anterior  an- 
gles, whicL  fiirm  strong  vertical  ribs.  Tlie  first  superior  premolar  has  h 
weak,  an<]  tlio^comlprcmolarikvery  strung  internal  basal  cingulum  :  there 
are  du  other  cingiita.  The  diastema  is  as  wide  as  the  diameter  of  the  canine. 
The  Ifrst  inferior  preniolar  is  one-rooted,  and  the  second  two-rooled,  and 
both  are  longer  than  wide  in  horizontal  diameter.  The  middle  pairs  of  in- 
cisors are  very  small :  the  external  ouc  on  each  side  is  much  larger,  the 
diameter  equating  half  that  of  the  canines.  The  Brst  and  second  true  mo- 
lars are  subequal,  and  are  together  longer  than  the  third,  which  does  not 
quite  equal  in  length  the  ttiree  premolars.  The  heel  of  tlic  last  molar  is 
not  so  long  anteropostcrlorlj  as  each  of  the  oilier  columns.  Thesymphjrsi^ 
is  Bleep,  but  is  everted  at  the  incisjvu  region. 

Metuurrtntntt.  M. 

Length  of  ramus  tVom  heel  of  m.  HI OK 

"       ofmolar  series .036 

"       of  premolar  series 016 

"       of  aecond  true  molar Oil 

Widlhof       "  "       "     006 

Length  of  third         ■"         "     016 

Widthof     ■'     at  front 006 

Length  of  symphysis  in  front 025 

Depth  of  nunus  at  first  premolar 023 

second  true  molar 025 

Width  lietween  superior  anterior  premolar 014 


1  HBTKRODON  sp.  nOT. 
This  species  is  represented  )iy  a  portion  of  the  right  maxillary  bone, 
which  sup|M>rts  the  last  premolar,  first  true  molar,  and  portions  of  other 
teeth.  It  is  a  smaller  form  than  the  B.  ti'iiui,  and  differs  In  several  import- 
ant rest>ects.  The  infraorbilat  foramen  is  single  and  larger  than  those  of 
the  other  species.  The  fourth  premolar,  while  of  the  same  coasiitution  as 
that  of  M.  tiiiirit,  is  relutively  much  smaller,  not  equalling  in  the  extent  of 
its  grinding  face  one  column  of  the  first  true  molar.  The  latter  la  pris' 
matic,  and  of  usual  form.  Its  external  crescents  are  not  produced  as  in  B. 
fimiii.  so  that  there  are  no  distinct  vertical  ribs. 

Meaturemtnt*.  H. 

Dtameier  of  lut  pmmol.r  (  """["""I" «» 

llrausverae 0045 

Dtamere,  of  fir.,  m.  mol.,  j  ""•"■P""" OO* 

(transverse 0055 

This  species  was  found  with  the  three  preceding  In  the  Upi>er  Miocene 

of  Montana  by  my  assistant,  J,  C.  Isaac. 

Blabtomkrtx  borsaiiIs  sp.  nov. 

This  geuua  was  defined  by  me  in  the  fourth  volume  of  the  Report  of 

Lieut.  G.  M.  Wheeler  to  the  Chief  ol  Engineers,  1877,  p.  350,  as   not  cer- 
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uunly  (liBtinct  from  Dieroctrit»  Lartet.  The  discovery  of  a  second  gpcdea 
Ltf  the  group,  which  displays  the  characters  there  pointed  oul,  in  a  still 
more  airiking  degree  than  the  species  on  which  it  was  formed,  renders  It 
necesMry  to  introduce  the  genus  formally  to  the  systiim.  In  brief  its 
molan  differ  (tota  those  of  Dierofer'it  much  as  those  of  the  deer  differ  from 
llie  mulara  of  the  aDtelope.  While  Dicrocerut  was  prohahly  the  ancestor 
o(  Antilacapra.  Blattomtryx  was  the  ancestor  of  Cemiit  or  Ciiriaeui. 

The  superior  denUl  formula  is  I.  0  ;  C.  0  ;  Pin.  3  ;  M.  3.  The  molars 
all  have  two  pairs  of  crescents  eicepting  the  last  premolar,  where  the  pos- 
terior paJr  are  rudimental.  The  external  face  of  the  anterior  crescent  in 
all  the  molars  presents  a  groove,  which  is  bounded  posteriorly  by  a  vertical 
ridge.  The  posterior  crescent  is  directed  a  little  inward  |>osterior]y  on  the 
true  molars.  The  palate  is  much  contracted  in  front  of  the  Qrsl  molars. 
The  horns  stand  above  the  posterior  parts  of  the  orbits  ;  their  section  is 
triaDgular,  the  posterior  angle  being  rounded,  and  the  exieiTial  produced 
and  acute,  boimdiug  the  orbit  outwards  and  backwards.  There  is  no  trace 
of  burr.  The  temporal  fossee  approach  so  as  to  be  separated  only  by  a 
ntber  wide  and  low  occipital  crest. 

Mtaiurententt,  M. 

Total  length  of  skull 820 

Length  of  molar  series 107 

"        premolar  " 049 

"         second  premolar 016 

Widtb  "  ■■         Oil 

Length  of  first  true  molar 030 

Width  "  "       015 

Width  between  bases  of  horn-cores 050 

Transverse  diameter  of  horn-core  two  inches  from  base.  .  .040 

Width  between  external  bonlers  of  first  Irue  molars 078 

Width  of  palate  in  front  of  first  premolars 028 

This  species  was  as  large  as  the  black -tailed  deer,  C'ariaeut  maoroti*.  It 
was  found  by  my  assiAtant,  J.  C.  Isaac,  in  the  Upper  Miocene  of  Montana. 

Cbrvtjs  pORTts  sp.  nov. 

This  deer  Is  of  large  size,  much  exceeding  any  living  species  of  the 
family  Ctirida.  It  is  represented  iu  ray  ci)Ilections  by  a  superior  molar 
of  the  left  side,  and  very  probably  by  other  remains  which  accompanied  it, 
viz.:  a  mandibuUtr  symphysis  with  incisor  and  canine  teeth;  calcaneum. 
astragalus,  vertebne,  etc.  These  were  found  at  the  same  time  and  pUoo 
by  George  M.  Sternberg,  M,D..  U.  8.  A.,  already  well-known  by  his  in- 
tereeiing  discoveries  in  the  cretaceous  formation  of  Kansas. 

The  plicie  which  mark  the  anterior  extremities  of  the  externa!  crescents 
are  very  prominent,  and  are  directed  forwards  rather  than  outwards.  The 
median  lakes  are  narrow  and  well  separaled  medially.  The  posterior  lake 
has  a  strong  fold  of  its  internal  border,  forming  a  lobe  directed  backwards, 
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A  cylinder  of  amall  diaincMralanda  near  tlie  apex  of  the  fold  of  tbe  in 
ternal  enamel  wall,  which  aeparateB  the  internal  crescents.  Tbere  is  n 
cingiilar  rldgc  dctccndiug  inwards  on  the  interior  and  posterior  extremities 
of  the  bEise  of  the  crown,  and  below  and  exterior  to  it  the  enamel  surface 
ia  very  rugose.  The  surface  of  the  external  enamel  is  amootli.  The 
enamel  of  the  lake  borders  is  seamed  with  sliallow  venioti  sulci.  The 
crescents  arc  wide  and  tiic  lakes  narrow. 

Tbe  reference  nf  this  species  to  the  genus  Cfrvux  may  require  reoonsid 

MeaiuramentH.  H. 

AnteroiKwlerior  diameter  of  crown 058 

Transverse  do.  in  front 085 

WIdthofantcrior  external  crescent 018 

Elevation  of  crown  externally 020 

Prom  the  pliocene  formation  of  Orugun. 

The  Loup  Fork  beds  have  been  usually  referred  lo  the  Pliocene  horuon, 
but  I  have  offered  reasons  why  they  should  be  regarded  as  of  Upper  Mio- 
cene age.  The  horizon  from  which  this  and  some  other  species  hereia 
described,  found  in  Oregon,  repreaent  the  Plioceue  formation  much  more 
nearly. 

DlCOTTLBS  8ERD8,  Sp.   nOV. 

This  species  of  hog  is  indicated  by  a  mandibular  ramus  which  lacks 
the  angles,  and  supports  the  deniition  of  both  sides  excepting  the  third 
right  molar.  Othec  portions  of  the  skeleton  are  associated.  A  second 
B|>ecimeD  is  tbe  syuiphysis  with  the  incisor  teeth.  The  remains  indicate 
an  animal  something  larger  than  the  white  lipped  peccary  Dieotylu 
iaiiatuK. 

Dentition  of  the  mandible.  I.  3  ;  C.  1  ;  P.  m.  3  ;  M.  3.  Inferior  canines 
triangular ;  superior  canines  decurved,  triturating  the  inferior.  Last 
inferior  molar  wiih  well  developed  heel.  Last  premolar  like  the  first  mo- 
lar. First  premolar  with  anterior  single  tubercle  and  posterior  lower  tu- 
bercle heel ;  second  premolar  simihr  but  wider,  and  the  anterior  tubercle 
divided.  Molais  consisting  of  four  principal  tubercles  opposed  in  i>air8, 
with  some  acces.4ory  ones  between  them. 

The  rami  are  robust  and  of  moderate  depth  ;  the  symphysis  is  elongate 
and  contracted.  Tlie  anturc  of  the  latter  remains  on  tbe  inferior  Hide,  but 
is  obliterated  on  the  upper  surface.  The  symphysis  ia  trough-like  and  the 
narrow  alveolar  ridgea  of  the  diastema  are  concave  inwards. 

Tlie  incisor  teeth  are  directed  forwards,  and  are  closely  approximated 
and  parallel.  The  fang  of  the  second  lies  close  to  thai  of  the  canine,  and 
the  edgea  of  the  crowns  together  form  a  parabola,  the  enamel  being  pro- 
longed posteriorly  on  the  external  side  of  the  external  tooth.  The  crowns 
of  the  median  teeth  are  not  expanded  laterally,  nor  much  depressed  at 
tbe  apex  ;  as  half  worn  in  the  specimen,  they  form  a  wide  transversa 
oval.  Tbe  canines  curved  upwards  and  outwards  and  present  their  tritu- 
rating surface  a  little  external  to  directly  backwards.     Their  section  la  trl- 
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ugalnr.  the  lateral  faces  being  longer  than  the  posterior,  and  the  anterior 
uigle  U  a  narrow  one.  The  surrace  of  the  enamel  cannot  be  described,  as 
il  is  eroded  at  some  poinla.     The  diastema  is  long. 

The  flrat  (homologically  second)  premolar  is  narow,  and  is  without 
^lend  or  posterior  lobe  or  cingulum,  but  a  third  is  a  rudimental  lobe  at  its 
inWrior  base.  The  heel  presents  an  interior  tubercle,  and  a  narrow  pos- 
Uio-exlemal  lobe  which  embraces  a  mcdeo- external  tubercle.  The  latter 
bHomes  the  external  posterior  tubercle  on  the  Inie  molars.  The  third  pre- 
molar is  larger  and  wider  than  the  second  ;  the  medio- external  lobe  be- 
conies  more  external  and  posterior,  and  a  median  tubercle  appears  in  front 
of  it.  The  posterior  tubercle  still  sends  a  narrow  ledge  round  to  the  outer 
bue  of  the  medio-extemal  lobe.  The  anterior  lobes  are  more  elevated 
tban  the  others,  and  are  only  separated  by  a  fissure.  In  the  fourth  premolar 
Ui«  true  molar  structure  is  seen  in  the  regular  quadri-tuberculale  form. 
There  is  a  email  tubercle  in  fKint  and  behind  the  notch  of  lobes,  and  ii  fold 
dcwending  fbrwards  on  the  outer  side  of  the  external  posterior  lobe.  Id 
Ihe  second  true  molar  there  is  an  additional  tubercle  on  the  middle  line  be- 
vveee  the  pairs  of  lobes.  The  median  accessory  tubercles  are  not  distinct 
00  the  last  molar,  excepting  the  posterior,  which  becomes  a  lurge  heel. 
The  lobes  of  each  pair  are  not  deeply  separated  on  the  last  two  oiolars. 
These  leeth  are  rather  abruptly  latter  than  the  flrst  true  molar,  which  is 
iiule  larger  than  the  last  premolar.  Each  of  them  hae  a  narrow  anterior 
dngnlum,  but  no  other.     The  enamel  is  nearly  smooth. 

Meiiiurmnenti .  H. 
Length  of  mandible  from  end  of  posterior  molar  to  in- 
cisive alveoli 0.190 

Length  of  molar  series lOS 

"  true  molars 0S2 

"         diastema 054 

Width  between  bases  of  canines 030 

"      of  diastema 024 

"      between  bases  of  first  premolars OSS 

r  aniero-posterior 012 


Diameter  of  p.  m.  3 

{transverse 015 
an  tero.  posterior 012 

( antero-posterior OSl 


Diameter  of  p.  i 


Dtamel«r  of  m.  3 

„.  ,         „    jantero-poslerior.. 

Diameter  of  m.   P    ' 


The  animal  from  which  the  above  description  was  taken  was  adult.  It 
wu  discovered  in  the  Loup  Fork  beds  of  North.  Western  Kansas  by  Russell 
Hill  of  this  city. 

Tbtralofhodoh  cahpester  ep.  nov. 

The  cninitim  and  under  Jaw,  with  nearly  complete  dentition,  including 

laaks,  of  this  species,  were  obtained  by  my  assistant,  Russell  S.  Rill.     The 

PROC.  AKSR.  PHiix>e.  80C.  nvn.  lOO.  2c.    prirtbd  jan.  15,  1878. 
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animal  U  mature  but  not  old,  a«  the  second  true  (tbird  intermediptBl  moUr 
is  preteut  and  much  worn,  und  the  last  molar  is  worn  on  its  anterior  tttree- 
Qflha. 

The  posterior  or  fourtli  crcet  of  the  second  true  molar  is  narrower  than 
the  third,  and  is  not  followed  bj  a  heel.  The  third  molar  preseals  six 
transverse  crusts,  and  so  large  a  heel  that  It  might  be  said  to  be  aaven- 
creeted.  Each  crest  is  sub-tranaverse.  and  is  composed  of  a  principal  ob- 
tuse cone  at  each  extremity  and  some  smaller  ones  between,  In  cloae  con- 
tact. The  apices  of  tlie  larger  ones  approach  each  other,  and  the  meduui 
ones  are  less  elevated.  The  section  produced  by  wearing  of  the  third  and 
second  crest  each,  is  that  of  two  trefoils  placed  base  to  base,  and  the  latenl 
lobes  of  these,  completely  close  the  valley  between  those  crests.  The  val- 
leys  between  the  ottier  create  are  closed  by  one  or  two  distinct  median 
tubercles,  and  the  sections  of  those  crests  are  leas  accurately  trifoliate  than 
those  of  the  others.  There  ts  a  very  large  cingulum  at  the  anterior  ex- 
tremity of  this  tooth  whose  worn  section  is  confluent  with  both  of  the 
trefoils  of  the  anterior  crest  near  the  middle.  A  portion  of  It  is  isolated  on 
the  inner  side  of  the  crown,  forming  a  flattened  cone,  or  when  woro,  an 
Isolated  oral  with  the  long  axis  directed  inwards  and  forwards.  This  I 
have  counted  as  the  first  crest,  as  it  is  as  much  entitled  to  It  as  the  one  so 
Gotinied  by  Dr.  Falconer,  in  the  T.  livaltntiii.  The  palate  is  narrow,  not 
exceeding  the  width  of  the  second  true  molar. 

The  mandibular  rami  are  of  rather  light  tissue,  and  are  compressed  in 
form,  the  external  face  being  little  convex.  The  symphysis  is  produced, 
without  abrupt  contraction  either  laterally  or  below,  into  a  robust  beak 
whose  depth  is  equal  to  the  width  Ave  inches  beyond  the  bifurcation.  It 
is  channeled  above  by  a  narrow  and  deep  groove,  and  supports  no  tuslu. 
From  the  appearance  of  the  tissue  when  fractured  transversely  it  ts  evi- 
dent that  there  have  been  no  alveolar  cavities  at  any  time.  The  beak  is 
slightly  decurved  and  tlie  extremity  is  depressed  and  transversely  flat- 
tened. The  superior  incisor  possesses  a  broad  band  of  enamel,  which 
covers  nearly  one-third  the  diameter  of  the  tooth. 

Meamrementt.  M. 

Length  of  crown  of  second  true  molar 118 

Width  •'  "  "       075 

Length  "  third  "        188 

Width  '•  "  '■        080 

"  palate  at  anterior  extremities  of  second  molars  .045 

"  "         posterior  crests  of  third  "        .095 

LengU>  of  ramus  from  posterior  border  to  bifurcation 500 

Length  of  symphyseal  beak  (broken) 480 

Depth  of  do.  five  inches  from  bifurcation 118 

Width  of  do.  at  do 115 

This  fine  new  Mattodon  is  the  second  species  of  the  genus  Ttiralophotton 
found  as  yet  in  Norih  America,  the  first  being  the  T.  mirifieut  of  Leidy. 
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It  is  well  dlstinguigbed  fVom  this  foim  by  the  alructure  of  the  component 
puts  or  the  crown  of  the  last  molar  tooth,  and  by  Its  long  symphysis,  that 
of  the  T.  mirififui  possessing  the  more  oauul  short  spout.  It  is  with  the 
T,  l«ngiro4lru,  of  Eppelsbeim  and  the  valley  of  the  Danube,  that  the 
clotieat  affinity  exisu.  In  T.  tantpetUr  the  aymphyssal  production  is  much 
more  robust,  not  being  separated  from  the  rami  by  any  constriction,  as  in 
T.  loagiro$lrii.  It  is  moreover  without  incisive  tusks,  but  it  is  yet  uncer- 
tain what  value  should  b«  attached  to  this  character,  as  it  may  turn  out  to 
be  individual  or  sexual.  In  the  intimate  structure  of  the  molais  there  is 
considerable  resemblance  to  the  T.  iongiroilrii ;  that  species  is  however 
slAted  by  Dr.  Falconer*  to  possess  but  Qve  crests  and  a  heel  on  the  last 
molar.  The  presence  of  the  enamel  band  on  the  tusks  also  separates  the 
T.  eamjMiUT  from  that  species,  where,  according  U)  Mr.  Vacek,t  it  is 
wanting. 

In  comparison  with  M.  twaleruk,  tliis  Mastodon  differs  in  the  transverse 
character  of  the  valleys ;  in  the  Indian  species  the  tubercles  aliernate  and 
close  them. 

The  dimensions  of  the  T.  eam^Mter  are  those  of  the  African  Blephant. 

From  tbe  Upper  Miocene  and  Loup  Fork  horison  of  Eansas. 

Taxidka  sulcata  sp.  nov. 
This  badger  ia  represented  by  tbe  nearly  entire  maxillary  bone  of  the 
left  side  containing  all  tbe  teeth  excepting  the  canine  and  first  premolar. 
It  resembles  tbe  corresponding  portion  of  tbe  T.  amerieana  very  nearly, 
bat  differs  in  two  important  features.  Tbe  first  of  these  is  the  abbrevia- 
tion of  tbe  anterior  portion  of  tbe  dental  series.  The  first  premolar  \a 
cloeely  wedged  in  between  tbe  canine  and  second  premolar,  so  that  its  an- 
terior root  is  almost  obsolete.  The  bead  was  thus  doubtless  relatively 
shorter  than  In  the  existing  species  where  there  are  hiatuses  between  tbe 
roots  of  the  first  premolar  and  adjacent  teeth.  Tbe  second  character  is 
seen  in  tbe  last  or  true  molar.  On  its  crown  tbe  tul>en;les  are  arranged  in 
two  well  separated  transverse  rows,  forming  crests  by  their  confluence, 
which  are  separated  by  a  deep  valley,  and  bound  by  a  half  valley  In  ftonl 
and  rear. 

Meamremtntt.  M. 

Length  of  series,  including  canine 038 

"     premolars. 023 

"     last  premolar Oil 

Widtbot        '•        "      009 

Length  of  last  molar  (inside) 013 

Width    "        "  010 

From  the  Pliocene  of  Wogbington  Terr.;  found  by  H^or  Truax,  U.S.A.. 

•  on  BrlMBhanil  Uuropean  FoutI  Maatodona.p.  ia(K  vo.). 

tUeber  OesterrelchlBche  Hastodonl^D  WIen,  \m,  p.  »l  (Abh.  K.  K.  Oenl. 
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PSEDDBUTB  BISOHNATUe  Sp.  nOV. 

This  ft«sh  wtk(«r  tortoise  is  represented  by  portions  of  three  iodividoslt. 
These  exUibit  a  rather  fltvtl«ned  convex  carapace,  with  marginal  bones 
united  (behind  the  bridge  at  least),  without  gompbosiB,  by  fine  sutore. 
There  are  no  median  or  lateral  keels.  The  vertebral  bones  are  nearly  as 
wide  as  long,  and  thick  ;  the  coetals  are  thickest  pToximatly  and  thinnest 
medially.  The  marginals  are  quite  stout.  The  dermal  scuta)  sutures  are 
deeply  impressed,  especially  those  defining  the  marginal  scuta. 

The  sculpture  of  the  superior  surface  of  the  carapace  is  strongly  mailed 
and  peculiar.  The  vertebral  scutal  area  are  smooth,  or  display  only  a  fbw 
obscure  ridges  direc(«d  backwards  and  inwards,  on  the  proximal  portions 
of  the  costal  bones;  the  vertebral  bones  being  smooth.  The  costal  acuta 
present  two  Tonne  of  sculplure  ;  posterior  to  the  intercostal  bony  autureeach 
is  reticulated  with  inosculating  sharp  ridges  whoso  general  direction  i« 
longitudinal  pnniiaally  and  transverse  dislally.  The  sculpture  is  Trionyn- 
Hke,  and  ratlier  coarse.  The  sur&ce  anterior  lo  the  osseous  suture,  la  orna- 
mented with  rused,  parallel  ridges,  which  are  si'jtaruted  more  widely  than 
thoBeof  the  posterior  half  of  the  scutum,  and  which  do  nut  inosculate.  They 
continue  uninterrupteilly  to  the  succeeding  osseous  suture,  to  be  followed 
again  by  the  reticulate  pattern.  Thus  each  costal  bone  is  divided  Into  three 
areas ;  a  proximal  smooth  one,  and  an  anterior  reticulate,  and  posterior 
ridges  sreic,  separated  by  a  deep  sutural  groove. 

A  poslero. lateral  marginal  bone  unites  subequally  with  two  costals.  Its 
superior  surface  rises  in  abrupt  omvexily  beyond  the  costo-marginal  der- 
Dial  suture,  and  from  the  transverse  intcrmarginal  dermal  suture.  It  is 
then  concave  to  the  recurved  margin.  Its  sculpture  consists  of  transverse 
ridges,  separated  by  grooves  of  equal  widtli. 

Xttiturementii.  M. 

Length  of  a  vertebral  bone .D35 

Anterior  width  ot  same. 032 

Thickness  of  same  anteriorly 009 

_  .  1  anteroposterior. 035 

Extent  of  median  costal  i  transverse  117 

Median  thickness  of  do 006 

DisWl  -  "  007 

Length  of  a  posterior  marginal 080 

Width  "  '•      042 

Thickness  "  "      017 

This  tortoise  is  at  first  sight  apparently  singular  in  ita  marks  of  omamen . 
tatlon.  On  comparison  with  existing  species,  however,  it  is  seen  lo  preaent 
an  exaggerated  condition  of  the  sculpture  characteristic  of  some  of  the  exist- 
ing Puudtrnj/dei  of  our  Southern  rivers  ;  e.  g.  the  P.  tlegan:  It  Ir  more 
robtist  in  all  its  proportions  Unn  any  of  these. 

The  fossil  remains  were  discovered  by  my  friend,  0.  W.  Maraock,  in  the 
pliocene  of  South-u'estem  Texas. 
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C'IBTUM)  UABNOCHII. 

Repreeeated  by  tlie  posrerior  lobe  of  the  plastron  of  on  iodividual  of 
ivice  the  balk  of  the  eiisting  North  American  CiMudoi.  It  is  broadlj 
roonded  posteriorly,  and  there  \b  an  emai^ination  »t  the  femoro-&aal  der- 
Dul  auture.  The  anterior  suture  is  straight,  as  is  also  the  lateral,  whicli 
meaaures  more  ttiau  a  third  the  length  of  ttie  entire  lobe.  On  the  upper 
side  of  the  angle  included  t>y  these  Hutures  is  the  fossa  for  fixed  atlftcbment 
with  the  carapace.  The  beveled  face  of  the  fore  edge  of  the  lobe  is  quite 
wide.  The  dermal  sutures  arc  well  marked.  The  anal  scuta  are  large, 
ibeir  median  length  being  half  that  of  the  lube.  The  common  femoral 
julore  is  only  half  as  long  us  the  ventral.  The  inferior  surface  is  nearly 
9*t  in  every  direction;  and  the  surface  is  smooth.  The  posterior  border  of 
tbeapeeimen  is  broken  away. 

This  species  was  obtained  from  the  same  formation  as  the  last,  by  Qabriel 
W,  Haraock.  to  whom  1  dedicate  It. 

ANCBVBOffIS  BRBVIARCUB  sp.  nov. 

The  genus  to  which  the  above  name  whs  given,  was  established  by  tlic 
writer  in  1870,  for  a  species  Cyprinoid  fish,  tiora  the  pliocene  formation  of 
Idaho,  lis  afBnities  were  then  stnted  to  be  to  Alburnojia  (,Bj/boptii),  and 
reUt«d  existing  genera.  The  present  paper  describes  two  additional  spe- 
desof  the  genus,  both  of  whichare  represented  by  pharyngeal  bones  and 
teeth  of  both  aides.  The  teeth  are  shown  to  be  5-3,  in  contradistincUoa  to 
the  genera  ffemitrtmia  and  A!biirnop»,  where  they  arc  5-4  and  4-4  tespec- 

In  this  flsh  the  common  base  of  the  pliaryui^eal  teeth  rises  upwards,  so 
&«  U>  project  well  in  fhtnt  of  the  general  plane  of  the  bone.  The  superior 
Leeth  are  more  compressed  than  the  inferior,  and  tlie  first  and  second  count- 
ing fVom  below,  hare  convex  grinding  faces.Tlie  pharyngeal  bone  has  a  short 
inferior  and  a  long  superior  limb.  The  aliite  portion  is  regularly  and 
strongly  convex,  without  abrupt  expansion.  The  nutritive  foraminaof  the 
3Dterior  face  are  two  large  inferior  and  several  small  superior  ones, 
MeaKnremtnU.  M. 

Vertical  extent  of  bone  in  a  straight  line 030 

Width  nt  second  tooth 008 

"      at  first  "     004 

Length  of  tooth  line Oil 

"        of  third  tooth 005 

of  basal  limb  to  first  tooth 009 

This  species  is  of  smaller  dimensions  tlian  the  A.  latrti. 

AtfCHTBOPSts  ALTARCCS  sp.  nov. 
The  pharyngeal  bones  of  this  cyprinoid  are  larger  and  of  more  slender 
pn^Mtrtiona  than  those  of  the  A.  breeiairw.  'Specimens  froui  both  sides  are 
preserved.  The  inferior  and  superior  limbs  are  both  elongate,  the  former 
slender,  the  Utter  flat.  The  ala  is  abruptly  expanded  at  right  angles  to  the 
long  axis ;  the  external  bonier  is  thence  nearly  straight  to,  and  the  angle  of 
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Ihe  superior  bonier  aElualed  interiorly  to,  the  line  continuing  the  inner  bor- 
der upwards.  The  tooih  line  is  elevated  at  the  upper  extremity.  The  bas*! 
teeth  ore  more  robust  than  the  others,  and  do  not  present  grinding  faces. 
The  nutritive  forauiiiia  are  more  numerous  and  smaller  than  id  the  A. 
breciitrcai. 

Afeut'/remefHt.  M. 

Vertical  extent  of  right  phsryngeal OSS 

Widlli  at  second  tooth 009 

■■       atfirst        '■     004 

Length  of  tooth  line •. 012 

of  third  tooth 006 

of  basal  limb  to  first  tooth Oil 

Found  with  the  Issl  species  by  Chas.  H.  Stemtierg.  in  the  Pliocene  de- 
posit of  Oregon - 

Represented  by  tlie  pharyngeal  bones  of  both  sides,  of  a  species  of  alwut 
the  size  of  the  on<;  last  described.  The  characteristic  marks  of  these  sre 
seen  in  the  long  extremities,  bolli  inferior  and  superior,  and  in  the  vei; 
slight  convexity  of  the  ala,  which  is  less  prominent  than  in  any  of  the  C#- 
prinidm  here  described.  The  superior  end  of  tlie  tooth  basis  is  elcTSted 
and  prominent-  To  one  of  the  jaws  all  Uie  teetb  display  a  masticating  sur- 
ftce-    In  the  other  the  second  tooth,  the  only  one  preserved,  is  partiallr 

The  lengib  of  the  proximal  limb  disUngulshes  this  pharyngeal  bone  from 
that  of  the  AnchjfbopiU  t/revuireut,  if  the  generic  characters  be  disregarded. 
From  all  the  other  species  the  slight  prominence  of  the  ala  separates  it. 
MraiHTtmentt.  M. 

Vertical  extent  of  right  pharyngeal 028 

Length  of  proximal  limb OtO 

of  tooth  line 010 

of  distal  limb 012 

Width  at  first  tooth 005 

of  second  tooth 007 

Length  of  third  tooth 006 

Found  by  Mr.  Sternberg,  with  the  last  species. 

Ai.DURHOrs  oiBBAROus  sp-  nuv. 
One  left  and  two  right  pharyngeal  bones  furnish  the  characters  of  this 
species.  Their  form  is  sngulate,  as  in  the  Ani-hybopti*  ultarrai,  but  shorier 
in  the  vertical  direction.  The  proximal  limb  is  rather  short,  and  the  Ai^- 
tal  one  not  as  long  as  in  the  species  last  described.  The  ala  widens  ali- 
rtiptly  at  the  inferior  margin,  and  the  thin  superior  edge  of  the  superior 
limb  is  obtusely  aogulaie.  The  nutritive  foramina  are  rather  numerous. 
The  first  and  second  teeth  display  little  or  no  grinding  surface. 
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Meaturtmtnlt.  M. 

Vertical  extent  of  riglit  pharyngeal OSO 

Length  of  proximsl  limb 009 

oftoolhlinu 009 

of  aiBtallinib OOfl 

Width  at  flret  tooth 004 

"      at  second  tooth 008 

Length  of  third  tooth 005 

Fonnd  by  Chaa,  H.  Sternberg  in  the  Pliocene  of  Oregon. 


(h  t»me  SaaHaii'fovnd  in  the  Triamu-  of  Pennsykani-i,  bg  C.  M.  WfiinlUfi. 

By  E.  D.  Cope. 

(Rtad  before  the  Ameritaa  PhUotophUal  Soeieiy,  Dtt.  21,  ]87T.> 

THECODONTOdAUBUa  QIBBIDKNH  »\\   hOV. 

The  only  reraainsof  this  saurian  which  have  come  inio my  hands  are  two 
teeth.  They  are  in  good  preservntion,  lacking  only  the  (^eat  part  of  tlie  root. 
They  present  the  leaf-like  outline  cliarocteriBtic  of  the  genus,  the  crown 
being  strongly  dislinguinhed  from  the  narrower  root.  The  fonn  1b  quite 
robnst,  and  contracla  gradually  to  the  apex.  The  cutting  anterior  and  pos- 
terior edges  bound  the  inner  face  of  the  crown,  fVom  whicii  they  are  sepa- 
rtied  by  a  groove  along  their  bases.  They  are  intermpted  by  coarse  serm- 
lions,  the  apices  of  the  denticles  being  directed  npwards.  These  are  much 
reduced  in  size  at  the  base  of  the  oronn.  The  cutting  i-dges  are  not  sepa- 
rated fWnn  the  external  face  by  grooves.  This  face  is  very  convex  and 
perfectly  smooth.  The  inner  face  is  convex  between  the  grooves  and  is 
marked  with  six  or  seven  continuous  siiici,  whicii  are  nlwolete  at  the  base. 

Thesaurinn  which  possessed  tlie  tooth  described  was  not  of  large  propor- 
tions. The  species  differs  from  the  English  form  in  many  respects  ;  e.  g., 
ttie  greater  convexity  of  the  external  face  ;  the  basal  grooves  of  the  cut- 
ting edges,  the  grooving  of  (he  inner  face,  the  abrupt  constriction  below 
the  hue  of  the  crown,  etc. 

Mtatarementt.  H, 

Dl.met.rot  crown  j«°'"» '«»'•''■" |»™ 

(transverse 0045 

Lengthof  crown 0088 
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Palj«03AUBU8  fraseriakus  8p.  nov. 

Bu[  few  remniDB  indicate  tUis  species.  It  is  established  primarily  on  & 
tooth,  which  presenta  t)ie  clmrocters  of  Paiaotnamt  eylindrodtm.  It  has 
op|>aBit«  denticulate  cuiciog  edges,  an  anterior  and  posterior,  of  which  the 
latter  extends  to  the  base  of  the  crown,  and  the  anterior  but  half  way  from 
the  apex.  The  posterior  is  denticulate  throughout,  while  denticulation  is 
visible  on  the  anterior  edge  for  but  onc-lhird  the  distance  from  the  apex. 
The  posterior  edge  is  more  compressed.  The  surface  of  the  ccmentum  is 
-  obsoletelj  finely  linear  ridged,  and  there  are  do  sulci  or  otiier  sculpture, 
Tiie  crown  is  regularly  and  gently  curved  backwards. 

MtaiarciMiiti.  M. 

Length  of  the  crown  0200 

An tero -posterior  diameter  of  crown  at  base 0066 

Tliis  saurian  is  dedicated  to  my  friend,  Persifor  Frazer,  Jr.,  in  charge  of 
one  of  the  districts  into  which  the  Slate  of  Pennsylvania  is  divided  for  the 
conduct  of  the  second  geological  survey.  This  district  embraces  the  Tri- 
assic  region,  which  bos  been  extensively  and  ably  investigated  by  Prof. 
Praser. 

SuCHOritlON  AOLACODDB  Cope. 

Palaoetimut  aiilaeodu»  Cope,  Paleontological  Bulletia,  No.  36,  p.  184. 

Several  additional  teetli  of  this  species  show  that  the  tooth  from  which  I 
flrst  determined  it  is  one  of  the  flattest  of  tlie  series,  and  that  those  from 
other  positions  in  the  Jaws,  instead  of  being  flatter  as  in  Palaoelomu,  are 
narrower,  and  of  the  usuol  form  of  those  of  Svekoprion. 

This  saurian  possesses  teeth  of  the  sine  of  the  average  of  those  of  the  >S. 
eyphodon,  and  which  are  like  them,  well  compressed  in  the  antero-poete- 
rior  direction.  The  surface  is  therefore  very  convex  lietween  the  cutting 
edges,  especially  on  the  external  face,  and  the  transverse  diameter  at  the 
base  of  the  crown  exceeds  the  a ntero -posterior.  The  cutting  edges  only 
extend  half  way  from  the  apex,  and  are  but  little  denticulated.  The  sur- 
face of  the  cementum  is  minutely  and  sharply  linearly  sculptured.  It  is 
In  ulditioQ.  thrown  into  coarse  continuous  grimves  on  the  basal  two-thirds 
of  the  crown,  excepting  for  a  short  distance  on  the  inner  side  of  each  cut- 
ting edge.  There  are  seven  grooi'es  on  the  inner  face,  and  eighteen  on  the 
outer  face.     On  the  latter  the  minute  aculjiture  is  least  distinct. 

I/ength  of  crown 0260 

Diameter  of  ba*e  of  crowa(*"°^«  "'«»''" "J«» 

ttransverse 0115 

The  short  slightly  denticulate  cutting  edges  and  the  strongly  grooved 
surface  distinguish  the  anterior  teeth  of  this  species  at  once  from  the  B. 
ayphiodon.    Several  specimens  have  been  found  by  Mr,  Wheatley. 
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On  the  VtrUbrata  of  tht  Dakota  Epoth  of  Colorndo. 

B?  E.  D.  CopK. 

(Rtad  btfoft  tlia  AiMFiean  Phitotophkal  SocUtii,  Deetmber  21,  ISIT.) 

Noi  lung  sJDce  I  wag  infonned  by  the  Su|>erinlen<lent  of  Public  ScliooU 
of  Fremont  Cuunty,  Colorado,  Mr.  O.  W.  Lucas,  tlial  he  liod  discovered 
ihe  bones  of  &D  enorraouB  aauriaa  at  aa  outcrop  of  the  rocks  of  the  Dakota 
group  not  for  frotn  Canyon  City,  I  eacouragcd  him  to  proceed  with  the 
eipioratioD,  and  asked  him  to  send  Rome  specimens  which  would  explain 
the  character  of  his  discovery.  One  of  the  first  objecla  sent,  is  a  fragmcnt- 
uy  iower  Jaw  of  a  carnivorous  dinosaurian,  wliicli  he  found  on  the  surface 
of  the  ground.  This  fossil  was  found  to  belong  to  a,  species  heretofore  un- 
koown,  which  1  referred  to  the  genus  Laelapt,  under  the  name  of  Latlupi 
trUitdrodon.*  The  second  sending  included  a  number  of  vertebrte,  which 
iippurently  represent  a  much  more  giganiic  animal,  and  I  believe  the  largest 
or  most  bulhy  animal  capable  of  progression  on  land  of  which  we  have 
any  kDowledgc,  This  reptile  I  described  in  my  paleontologjcal  bulletin 
No.  26,  under  the  name  oi  Cttmaraxaurai  »apfBiini».  Subsequent  send- 
inga  included  many  of  the  more  important  bones  of  the  skeleton,  which 
render  it  comparatively  easy  to  determine  tlie  general  cliaracter  of  this 
monster.  Later  collections  received  from  Air.  Lucas  include  the  teeth  of 
two  large  species  of  a  new  genus  which  baa  been  characierized  under  the 
naue  of  C'lalodon;  and  the  vertebrte  of  three  genera  new  to  science, 
vhich  1  have  named  TiehoiUvt.  and  Symphgrophut.  He  also  pro- 
cured remains  of  two  additional  forms  of  gigantic  size,  fit  rivals  of  the 
Caiaariitaurvii,  which  I  referred  to  the  new  genus  AmpMeoiliat.  A  six- 
ties of  tortoise  was  associated  with  these  saurians,  and  appears  to  liave  been 
abundant.  It  is  the  oldest  species  of  the  order  yet  obtained  from  Ameri- 
can formations,  and  is  not  very  different  from  existing  forms.  . 

The  above  named  genera  are  the  only  ones  from  the  Dakota  horizon  of 
this  continent  which  have  been  defined,  up  to  the  present  time. 

The  species  of  Oamaraiaunii  and  AmphicmliiM,  wliich  attained  to  the 
miHt  gigantic  proportions,  are  remarkable  for  the  light  construction  of  the 
vertebne  anterior  to  the  tall.  In  both  genera  the  centra  of  the  dorsal  ver- 
UthiK  are  hollow,  including  two  large  chambers  wliich  arc  separated  by  a 
longitudinal  median  wall,  and  which  communicate  with  the  cavity  of  the 
body  by  a  foramen  on  each  side.  They  are  also  remarkable  for  the  enor- 
mous elevation  of  the  superior  arehes,  and  diapophyscs,  the  result  of  which 
b  to  give  the  ribp  an  unusually  elevated  basis,  and  the  cavity  of  the  body 
much  space  above  the  vertebral  axis  on  each  side.  On  the  otlier  hand  the 
bones  of  the  tail  and  limbs  are  solid  or  nearly  so,  in  great  contrast  with 
Mme  of  the  Dinosauria  of  later  geological  periods.  Anotlu-r  peculiarity  of 
the  genus  Oamarataura*  at  least,  la  the  probable  great  leniciU  of  the  an- 

■  Bullet.  U.  ».  Oeol.  Burv.  Terrs.  III.  IHTT,  |i.  Wi. 

PBOC.  AMBR.  PHILOS.  80C.  XVII.  100.  SD.      PHINTED  .TAK.  18,  1878. 
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Mrior  limbs.  The  scapula  is  enormous  as  compared  with  the  pelvic  boneii. 
The  sacrum  is  also  small  and  short,  ahowieg  that  the  weight  was  Dot  borne 
UD  the  hinder  limbs.  Tlte  great  length  of  the  humerus  In  the  probably 
allied  genus  Syitrvpkaiis,  Tiom  the  Trias  of  Utah,  adds  to  the  probabilitjr 
that  the  same  bones  were  IxTge  in  GaiiiaTainunn.  This  cbaractar,  taken 
in  connection  with  the  remarkably  long  neck  possessed  by  that  genus, 
suggests  a  resemblance  in  furm  and  habits  between  those  bitge  reptiles  tind 
the  giraffe.  While  some  of  the  later  Dinueauria  elevated  themselves  on 
their  hind  limbs  lo  reach  the  tree-tops  on  which  they  fed,  the  general  funn 
of  the  body  in  some  of  Ibese  earlier  types  enabled  ibem  to  reach  tbeir  food 
without  tbe  anterior  limbs  leaving  tbe  eariii. 

Another  remarkable  peculiarity  which  these  genera  share  with  Dyttro- 
phi»u»  and  Ce(to«<iurui  is  tbe  irregular  and  pitted  character  of  tbe  articular 
extremities  of  some  of  tlie  bones.  This  indicates  a  cartilaginous  covering, 
and  probably  in  some  instances  an  osseous  cap  or  epiplysis. 

Dr.  Hayden  visited  the  locality  uf  Hr.  Lucas'  excavations,  and  infoniis 
me  tbat  the  formation  from  which  the  Camara»aurut  was  obtained,  is  the 
Dakota.  Prof.  MareU  has  attempted  to  identify  what  is,  according  to  ProC 
Mudge,  the  same  horizon,  one  hundred  miles  north  of  Canyon  City,  with 
the  Wealden  of  England.  Specimens  itom  the  northern  locality  which  I 
have  examined  render  it  cerl»iu  that  the  horizon  is  that  of  Mr.  Lucas'  ex- 
cavations. Of  this  I  may  say  tbat  there  is  no  paleontological  evidence  of 
its  identity  with  the  Wealden.  The  resemblsjice  uf  the  vertebrate  fosisils 
to  those  of  the  English  Oolite  is  much  greater,  but  not  sufficient  as  yet  for 
identification. 

The  discovery  of  Verttbrala  in  the  strata  of  the  Dakota  epoch  is  an  im- 
[xirtant  addition  to  the  geology  and  paleontology  of  North  Americn.  The 
numerous  geologisla  who  have  explored  its  outcrops  have  failed  hitlierlo 
to  observe  remains  of  this  class  of  animals.  Credit  is  due  to  Superintendent 
O.  W,  Lucas  for  this  discovery,  and  also  in  an  especial  manner  for  the 
skill  and  care  he  has  exercised  in  taking  out  and  shipping  tbe  pondercius 
specimens. 

CAMARA8AURUB  Cope. 

PaliEontological  Bulletin  No.  35,  p.  5  ;  (publislied  August  33,  187T). 

The  characters  of  this  genus  are  derived  from  nearly  all  portions  of  tlie 
skeleton  excepting  the  skull  and  ungues.  The  bones  are  generally  in  go<id 
preservation. 

The  vertebne  of  the  cervical,  dorsal  and  lumbar  region  are  all  opistho- 
coelous  or  reversed  ball  and  socket.  The  centra  of  the  cervicals  are  very 
elongate,  but  those  which  follow  them  diminish  rapidly  in  length,  until  in 
the  lumbar  region  they  have  bnt  a  small  anteroposterior  diameter.  The 
anterior  caudal  verlebTte  are  also  very  short  and  wide  :  but  the  length  of 
the  centra  giadnally  increases,  so  that  the  distal  ones  are  quite  elongate. 
The  caudal  centra  are  all  moderately  amphicoelous. 

The  centra  of  the  cervicals  and  dorsals  are  hollow,  and  the  interior 
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chambere  communicate  with  the  cavity  of  the  body  by  a  large  foramen 
on  each  Bide,  which  Ib  below  the  base  of  the  dlapophjBls.  In  the  cer- 
Tical  vertebra  it  is  very  elongate,  and  extends  between  the  bases  of  the 
panpophysiB  and  diapophysis.  In  the  dorsal  centra  there  are  bnt  two 
chamben,  which  are  separated  by  a  longitudiDal  median  septam. 

The  neural  arches  are  rodssi fled  with  the  centmm  throughout  the  col- 
umn. They  are  extraordinarily  elevated,  and  their  aiitero-p08t«riot  diam- 
eter is  small.  The  zygapopbjses  are  at  its  summit,  and  have  extenalve 
articulating  aurfaces.  The  anterior  pair  arc  divided  by  a  deep  median 
fiacmre.  while  the  posterior  are  united,  and  support  as  a  pendant  from  their 
inferior  median  line  a  hypotphen,  a  structure  more  fully  described  ttnder 
the  head  of  the  genuB  AmphirotUai.  where  it  is  eqnally  developed.  When 
the  vertebrK  are  in  relation,  ttic  base  of  the  hypoapben  enters  the  Basure 
between  the  anterior  zygapophyses,  and  maintains  them  in  position.  This 
structure  is  obsolete  in  the  lumbar  vertebiffi. 

The  diapophyaeB  rise  from  the  neural  arch  to  a  considerable  length  up- 
wards and  outwards,  in  the  anterior  dorsals.  They  become  shorter  pos- 
teriorly, bnt  in  none  of  the  vertebne  anterior  to  the  sacrum  do  they  iaeue 
from  the  centrum.  In  the  caudal  vertebne  they  are  short  and  robuet,  and 
inae  (torn  the  superior  part  of  the  centrum.  They  do  not  continue  far  on 
the  tail-  Those  of  the  dorsal  vertebra  are  light  and  concave  below.  They 
are  supported  by  thin  osseous  buttresses,  the  most  important  of  which  are 
the  two  inferior  ones.  The  anterior  of  these  is  much  the  most  prominent, 
and  bears  the  capitular  articular  facet  for  the  rib.  In  no  case  is  this  snr- 
bee  seen  on  the  centrum,  but  it  descends  somewhat  in  the  posterior  verte* 
bne.  but  not  as  low  as  the  level  of  the  neural  canal. 

The  neural  spines  are  rather  short,  and  are  set  transversely  to  the  axis 
of  the  animal.  The  superior  portion  is  expanded  transversely,  and  in  an 
anterior  dorsal  veriebra,  is  widely  emargin Hie  above,  soas  to  appear  double. 
The  neural  spines  of  the  caudal  vertebne  are  compressed  and  elevated, 
though  thickene<l  at  the  a|iex.  The  Kygapophysca  arc  situated  low  down, 
and  are  directed  very  obliquely.  The  chevron  bones  of  the  caudal  verte. 
brte  have  short  limbs  which  are  not  united  at  the  base,  and  a  long  common 
median  spine- 

The  sacrum  isshort  and  consists  of  only  four  vertebral  centra,  thoroughly 
cooseifled.  The  anterior  articular  extremity  is  convex  ;  that  of  the  poste- 
rior extremity  Hlighlly  concave.  Its  transverse  processes  are,  like  those  of 
the  other  vertebra,  much  elevated,  although  they  spring  froia  the  centra. 
The  external  &ice  of  their  bases  is  not  prominent,  and  the  spaces  between 
their  projecting  portions  arc  deeply  excavated.  The  centra  are  like  those 
of  the  caudal  vertebne,  composed  of  dense  bone.  The  extremities  of  the 
adjacent  transverse  processes  are  united,  thus  enclosing  large  foramina. 

The  scapula  ia  relatively  of  large  size.  It  is  rather  elongate,  and  tho 
superior  extremity  is  expanded.  There  is  a  very  large  mesoscapular  pro- 
cess, which  is  wanting  in  Cttiotavrut,  according  to  Phillip's  Bgures.  It 
aiqteatB  to  reaemble  the  scapala  in  D/fttrophttut.'  The  two  proximal  fi>ce»i, 

•SeeReportofLt.  Wheeler,  Vol,  IV.  pi.  LX XX II I.  p.  31, 
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the  gleDoid  und  the  coracoid,  arc  nell  distinguished,  and  flieir  surfitces  are 
like  the  corresjiondiiij;  faces  of  other  bones,  pitted  coarsely. 

The  coracoid  bone  is  of  proportionately  small  siie.  U  is  of  an  irt«gu- 
larly  quadrate  form,  with  the  proximal  extremity  the  shortest.  The  ar- 
ticular face  is  large,  and  is  presented  obliquely  away  from  the  long  axis  of 
the  plate.  There  are  no  emarginations  nor  intermediate  processes,  and  the 
perforating  foramen  is  well  removed  from  the  border. 

Pelvic  boneB  of  two  fornis  are  present.  Neither  of  them  resembles  itel- 
tJc  bones  of  Diii'waitrid .  and  are  least  of  all  similar  to  the  forms  of  Ilium 
which  are  kn»wn  in  that  order.  One  of  them  is  a  robust  L-shaped  bone, 
one  limb  of  wiilch  Is  expanded  into  a  wide  tan-shaped  plate  ;  and  the  other 
is  btAuter  and  of  sub-equal  width,  terminating  in  a  stout  sub -triangular  ar- 
ticular extremity.  The  face  of  this  limb  of  th&  bone  which  looks  away 
from  the  fiui-sliaped  plate  is  concave  throughout  its  entire  length,  forming 
a  large  part  of  ilie  acetabulum.  Botli  edges  of  this  cavity  are  free  and 
rounded.  The  absence  of  articular  faces  above  the  acetabulum  renders 
the  identification  of  the  bone  with  cither  pubis  or  ischium  difficult.  The 
second  pelvic  bone  is  larger  than  the  first,  and  unlike  it.  is  in  one  plane. 
Its  form  ia  tlial  of  a  low  triangle  witli  a  long  base,  at  each  extremity  of 
which  the  angles  are  truncated.  The  "basal"  border  is  gently  concave  in 
the  long  direction  aud  thick  and  convex  in  the  cross-section,  The  two 
"  sides ' '  of  the  triangle  are  rather  thin  margins,  but  one  of  them  is  thicker 
than  the  other.  One  extremity  of  the  hone  is  more  robust  than  the  other, 
and  is  divided  into  two  planes.  The  one  Is  transverse  and  sub-triangular, 
and  applies  to  the  extremity  of  the  stout  or  acetabulum  limb  of  the  other 
pelvic  bone.  The  other  is  smaller,  In  oblique  and  concave,  and  when  the 
two  bones  are  placed  in  relation,  forms  a  continuation  of  the  acetabular 
surface  already  described.  Within  this  and  tlie  proximal  [x>rtion  is  a  large 
foramen  which  resembles  the  pectineal  perforation  of  the  pubis. 

The  femur  is  long  and  without  prominent  third  trochanter,  this  process 
being  represented  by  a  low  ridge.  The  condyles  have  an  extensive  poste- 
rior sweep,  and  are  separated  by  a  sliallow  trochlear  groove  in  front.  A 
tibia  which  was  found  witii  the  other  bones,  is  much  shorter  than  the  for- 
mer, and  has  a  much  expanded  head.  It  is  very  robust,  especially  at  the 
distal  extremity.  The  astragalus  was  evidently  distinct  from  it.  A  meta- 
podial  bone  is  very  robust.  Its  extremities  are  much  expanded,  and  the 
shaft  contracted,  and  it  is  fumisited  with  a  prominent  median  keel  on  one 
half  of  its  posterior  aspect. 

Several  genera  have  been  described,  which  possess  some  of  the  features 
presented  by  those  to  which  tlie  present  animal  belongs.  The  following 
are  ciiaracterized  by  the  presence  of  the  lateral  siuuses  of  the  vertebral 
centra :  Megadactylw  Hitch,,  Cetiota'irut  Owen,  Ornitkopti*  Seeley, 
Bothroipondylui  Ow.,  and  Pneumalarthrii*  Cope.  The  flrst  of  these  may 
Iw  dismissed  with  the  remark  that  its  caudal  vcrtebrw  poasese  the  sinuses 
as  well  ae  the  dorsals,  wliich  we  have  seen  is  not  tlie  case  with  the  Colo 
redo  animal.    The  centra  of  CrlintnuTut  according  to  Owen,  and  those  of 
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Pntumatartkrm,  do  d<iI  exhibit  Ihe  cavernous  structure  alKiveileecribeiS,  but 
ire  uniformly  spongy  interiorly .  Omrtftop»»»of  Seeley,  wliichOwen  refers 
to  hie  subsequently  <leHcrit»ed  Bolhrotpondglut,  posseseeaacftvernouscellu- 
lar  structure,  whicb  I  have  not  found  in  the  reptile  from  Canyon  City, 
Colorado,  but  which  occnre  in  the  huge  saurian  discovered  by  Prof.  Lakes, 
□ear  Uotden,  Colorado,  in  the  same  stmli graphical  horizon.  Another 
name  (G/ioiulrutUoiaurui)  has  been  introduced  by  Prof.  Owen,  but  he 
Eivea  no  characlerg,  nor  points  out  how  it  differs  from  OrailhaptU,  which 
it  resembles  in  its  cellular  structure. 

A  short  time  prior  to  my  publication  of  the  description  of  the  genus 
Camaraiaurui.  Prof.  O.  C.  Marsh  of  New  Haven  issued  a  description  of  a 
portion  of  a  sacrum  of  a  saurian  found  in  the  Dakota  beds  near  Morrison, 
Colorado,  a  point  one  hundred  mites  north  of  Canyon  City.  To  the  animal 
to  which  the  sacrum  belonged,  Professor  Marsh  gave  the  name  of  Tilnitc- 
murui  montanm.  As  the  name  of  tlie  genus  was  not  accompanied  by 
any  generic  diagnosis  or  speciflc  reference  lo  its  characters,  it  has  no  claim 
to  adoption  accardiug  to  the  rules  of  nomenclaturt;.  nor  is  the  genus 
dtstinguished  from  some  of  those  al>ove  enumerated.  Especially  is  there 
nothing  to  indicate  thai  it  differs  from  Ornitkopait  or  Bitthrofpondyiiit. 
The  name  given  has  also  lieen  already  employed  by  Dr.  Lydekker  of  the 
Geological  Burvey  of  India. 

Camarasaurub  suPRBMrs  Cope. 

Paleontological  Bulletin.  No.  3S,  p.  7 ;  Aug.  1677. 

The  bones  of  this  species  so  far  discovered  by  Mr.  Lucas  are; — a  cervical 
and  twenty  dorsal  and  lumtmr  vertebne,  with  twenty  caudals.  Both 
Bcapulie  and  coracoids  were  recovered,  with  one-half  of  the  sacrum,  and  two 
pairs  of  pelvic  bones.  Of  the  hind  limb  I  have  the  femur,  with  a  tibia  less 
certainly  belonging  to  the  same  animal,  although  found  umong  the  other 
bones.  There  is  one  melapodial.  There  are  many  other  bones  which  I 
have  not  yet  reconstructed  or  determined. 

The  dimensionsof  thisanimal  ma;- be  iuferred  from  the  fact  that  the 
cervical  vertebra  Is  twenty  inches  In  lengtli  and  twelve  in  transverse  diame- 
ter; and  thM  one  of  the  dorsals  measures  three  and  a  iialf  feet  in  the  spread 
of  its  diapophyses,  two  and  a  half  feet  in  elevation  and  the  centrum  thirteen 
inches  In  transverse  diameter.  Another  dorsal  is  two  feet  ten  inches  in  ele- 
vation.   The  scapula  is  Ave  and  a  half  feet  in  length  and  the  femursix  feet. 

The  centra  of  these  vertebne  bear  a  ball  and  socket  artioulation  of  the 
opisthocoelian  type,  the  cups  and  balls  being  well  pronounced  ;  jnst  be- 
neath the  diapophysis  is  situated  a  huge  foramen.  A  broken  centrum 
from  which  Mr.  Lucas  removed  the  matrix,  shows  that  this  fbramen  com- 
municates  with  a  huge  internal  sinus,  which  occupies  almost  the  entire 
half  of  the  body  of  the  vertebra.  Those  of  opposite  sides  are  separated  by 
a  septum  which  is  thin  medially.  Thus  the  centra  of  the  dorsals  are 
hollow.  The  neural  arches  are  remarkable  for  their  great  elevation,  and 
the  great  expanse  of  the  zygapohpyses.    Tbey  are  more  remarkable  for  the 
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form  of  the  neumi  spines,  whicb  are  tranHTerae  lo  the  long  asis  of  the  cen- 
trum. That  of  one  of  ttic  vertebne  is  Biroiigly  emarginale  bo  as  to  be  bi- 
fiircal«.  Tbe  widelj'  uzleiidGd  diapboplijaes  support  the  rib  articulalions. 
aud  there  are  do  capitular  articular  facets  ou  the  centra. 

The  cervical  vertebra  is  depressed,  ihe  anterior  or  convex  extremity  of 
the  centrum  the  most  so.  It  is  remarkable  for  its  elongate  form,  exceeding 
the  proportioDB  found  inknown  Dinofaurut  and  CriiCoiiUa,  and  resembling 
that  8oeu  in  some  fluviatile  lortoiacs.  Near  the  anterior  extremity  a  short, 
robust  pampupliysis  lias  its  origin,  from  wliich  it  extends  outwards  and 
downwards,  and  soon  terminates  in  a  truncate  extremity  which  presents 
downwards.  A  deep  foBsa  occupies  its  upjier  base,  and  alwve  this  a  deep 
linear  foramen  extends  tiiroughout  the  greater  pan  of  the  length  of  the 
centrum.     If  this  vertebra  possesses  a  diapophysis  it  is  rudimental. 

The  caudal  vertebra!  are  amphiccelian,  but  not  deeply  so.  Tliey  are  sub- 
quadrate  in  section,  and  not  so  short  as  the  corresponding  ones  of  Badro- 
Uturut.  The  most  anterior  one  of  the  series  has  short,  robust  diapophyses, 
and  is  more  concave  anteriorly  than  posteriorly.  The  other  caudals  are 
more  equally  biconcave,  but  the  cavity  is  very  shallow  on  the  moat  distal 
of  them.  The  centrum  is  relatively  more  elongate  and  compressed  tlian 
those  of  the  others.  Xone  of  tliem  display  the  lateral  pneumatic  foaea 
which  exists  in  the  dorsals,  and  where  broken  so  as  to  permit  a  view  of 
the  internal  structure,  Ihe  latter  appears  to  consist  of  rather  finely  spongy 
tissue.  The  chevron  facets  are  not  very  well  defined,  and  tbe  neural  spines 
are  of  usual  forms,  and  on  two  anterior  vertebrie  elongate. 

Many  peculiarities  are  exhibited  by  the  vertebrte  of  this  species,  which 
are  not  described  in  saurians  known  uplo  the  present  lime.  Many  of  these 
would  have  been  lost  in  less  careful  hands  than  those  of  Hr.  Lucas,  and 
science  is  much  indebted  to  him  for  the  preservation  of  many  walls  and 
buttresses  of  light  proportions.  In  general  the  external  walls  of  the  centra 
are  thin,  and  the  processes  nre  composed  of  laniiniB  united  by  narrow  mar. 
gins.  The  vertebra  are  lighter  in  proportion  to  their  balk  than  in  any  air. 
breathing  vertebrate. 

Tbe  anterior  extremity  of  the  centrum  of  the  cervical  vertebra  is  promi- 
nently convex,  and  much  depressed.  The  posterior  and  concave  extremity 
is  wider,  and  of  rather  greater  vertical  diameter.  The  base  of  the  neural 
arch  only  occupies  half  of  the  length  of  the  centrum,  an  equal  extent  of 
the  superior  sur&ce  extending  freely  beyond  it  at  its  anterior  and  posteiior 
extremities. 

The  linear  lateral  foramen  commences  a  little  behind  the  a: 
the  neural  arch,  and  descending  somewhat  in  its  direction,  t 
neath  the  posterior  extremity  of  the  base  of  the  neural  arch.  The  base  of 
the  latter  overliangs  tlie  foramen  and  the  base  of  the  transverse  proceaa. 
The  interior  surface  of  the  centrum  is  concave,  the  concavity  being  bounded 
In  ftont  by  the  inferior  convex  thickening  of  the  extremity.  Behind  the 
middle  the  surface  becomes  plane,  and  is,  near  the  posterior  extremity, 
bounded  on  each  side  by  a  short  angular  ridge. 
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Mtn'iireiatntii.                                      H. 
Lcngtii  (if  centrum  between  amvrlnr  convexity  and  pos- 
terior lip Wfi 

Depth  of  p<Ml«Tior  cup OBO 

'  t  tmnsyerse IfiO 

Length  of  parapophjeis 095 

Width  of  neural  canal 063 

The  dorenl  vertebm  which  I  suppose  the  anterior  one  of  those  received, 
ie  clmracterized  liy  the  iucic  of  the  median  portion  of  the  neural  spine,  &od 
the  exlension  outwards  oi  llie  median  lateral  pr(x:eK(:B  described  above. 
Tht  diflpophfses  are  much  longer,  and  the  zygapophyses  more  extended 
tmnsveraely.  The  centrum  is  constricted  at  the  middle,  and  especially  Just 
behind  the  convex  articular  extremity,  whose  circumference  forms  a  prom- 
inent rim.  The  edges  of  the  hpare  flared  outwards,  forming  a  deep  basio, 
mnch  wider  than  deep.  The  fosste  descrilied  in  other  vcrtehne  are  present 
inthiBone,  hutdlflersin  proportions,  owing  to  the  greatersize  and  expanse 
of  the  superior  parts  of  the  neural  arch.  The  fossa  posterior  to  the  base  of 
the  diapopbysis  is  nearly  plane,  while  that  at  the  anterior  base  is  deeply 
eiCHTsted,  is  narrower,  and  extends  so  far  along  the  Inferior  side  of  the  pro- 
cesBss  to  ^ve  ita  semi-circular  section  near  the  middle.  Distally  the  dl- 
apophysis  has  a  triaiate  section,  owing  to  ils  three  longitudinal  ridges,  and 
the  arlicuiar  extremity  is  large  and  aniem-poelerior  in  direction.  The  pro- 
«sg  differs  from  that  of  the  vertebra  next  described,  In  the  possession  of 
s  facet  near  rhc  middle  of  its  anterior  inferior  traunding  ridge,  which  is 
prnbftbly  costal,  as  in  the  vertebra  of  ProeodtJio.  The  laloral  foramen  of 
ihe  centrum  is  subround.    The  general  surface  is  smooth. 

MtwniremtnU.  H. 

Total  elevation  of  vertebra 770 

"    transverse  extent  of  diapopbysee 1.010 

longitudinal SfflO 

vertical  of  cup 350 

leofcup 840 

at  middle SOG 

Elevation  of  zygupopbysis  above  c< 

(transverse... 

Width  of  neural  caual. . 

TronsTerse  extent  of  neural  spine 440 

Length  of  diapophysia  from  posterior  zygapophys  is 820 

Ant«ro-po8terior  width  of  end  of  diapopbysis ISO 

A  dorsal  vertebra  from  a  more  posterior  position,  is  characterized  by  its 
undlvlvided  transverse  neural  spine.  The  entire  neural  arch  is  of  enor- 
mous elevation,  but  as  tbe  zygapophyses  are  above  its  middle,  the  neural 
spine  is  not  as  long  relatively  as  in  various  other  genera  or  as  In  the 


Diameter  of  ci 


Diameter  of  zygapophysis  i   ' 
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caudats  of  this  one.  Tlte  sides  of  the  centrum  are  strongly  concave,  and 
the  borders  of  the  cup  flaring.  The  neural  arch  is  everywhere  excavated. 
BO  as  to  reduce  the  bulk,  anil  product  lightness  90  far  aa  conaiBtent  with 
strenglh.  The  diapophysie  rises  from  a  [Miint  above  the  neural  canal.  It 
Bends  a  aarrow  ridge  down  to  the  sides  of  the  latter,  on  each  side  of  which 
its  shaft  and  base  are  deeply  excavated.  The  posterior  of  these  foBste  is 
overlooked  by  the  ivide  zygapophysis  ;  aod  the  roof  of  the  anterior  ODe 
supports  the  anterior  zygapophysis.  The  former  are  separated  by  another 
and  vertical  septuui,  which  bifurcates  below,  forming  two  prominent  bor- 
ders of  the  neural  canal.  At  each  side  of  the  base  of  the  neural  canal  there 
are  two  trilateral  fossce.  of  which  the  anterior  is  much  the  larger  and  es- 
tends  higher  upon  the  lateral  edge  of  the  apinCi  They  are  separated  by  a 
lamina.  The  diapophysis  is  not  very  long  and  is  subtriaogular  in  section 
near  the  extremity.  The  neural  spine  is  thickened  at  the  extremity  as 
though  for  the  attachment  of  a  huge  ligament,  At  the  sununit  of  its  pos- 
terior basal  fossa,  at  the  middle  of  its  height,  is  an  outwardly  curved  pro- 
cess with  a  smooth  extero -superior  face. 

Ifeaturtmtntt.  M. 

length  of  ceoirum 375 

Total  elevation  of  vertebra 880 

Elevation  to  posterior  zygapophyses .^5U 

"       of  superior  edge  of  dbtpophysis  above  centrum  .3.10 
"        "  neural  spine  above  posterior  zygapophyses..    .295 

Length  of  diapophysis  behind 215 

Depth  of  extremity  of  do,  (restored) 075 

Transverse  extent  of  summit  of  neural  spine 215 

"  "         neural  spine  at  middle 330 


In  a  dorsal  vertebra  IVom  a  more  posterior  position,  the  centrum  is  larger. 
The  capitular  costal  articulation  occupies  a  lower  i>OBition,  its  inferior  edge 
being  in  line  with  summit  of  the  neural  canal.  The  lamina  which  supports 
it  is  separated  tVom  the  anterior  lamina  which  is  at  the  base  of  the  diapo- 
physis, by  a  deep  cavernous  sinus.  The  posterior  zygapophyses  send  up- 
wards to  the  broad  neural  spine  a  median  buttress  each,  which  encloee  a 
fossa  with  the  marginal  buttress  of  the  same.  The  hyposphen  is  repre- 
sented by  a  vertical  lamina  only. 

M. 

Total  elevation  of  vertebra BOO 

Elevation  of  neural  spine 300 

"  "  "    distally 2«0 

Diameter  posterior  articular  foce  of  centrum 360 

A  lumbar  vertebra  displays  a  greater  expanse  of  the  posterior  articular 
extremity,  which  is  expanded  like  a  dish.  The  neural  arch  and  transverse 
processes  have  a  small  fore  and  aft  diameter,  and  the  lateral  caverns  at  the 
base  of  the  diapophysis  are  obsolete.  The  pneumatic  foramina  are  slight- 
ly higher  than  long.    Posterior  zygopophyses  are  wanting. 
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M. 

r  vertical 880 

Diameter  of  cenlrum -)  trwiBTeree 430 

(antero  posterior 170 

Ezpanse  of  dtapoplijsea 690 

Venical  ext«at  of  base  of  diapoplijBiB  to  capitular  surfoce  .300 
A  proxiiiial  caudal  ^ves  the  following 

Total  elevation 560 

/  aDtero-posterior 170 

Diameter  of  centram  i  tnmsverae 34S 

(vertical 345 

Antero-poeterior  diameter  of  neural  apine 075 

ElevktlOD  of  the  neoral  canal 040 

r  fore  and  aft 180 

Diameter  of  median  caudal  i  vertical 300 

(transverse 193 

f  fore  and  aft 155 

Diamel«rof  posterior  caudal  -^  vertical 115 

( transverse 145 

A  distal  caudal  of  the  elongate  type  has  the  following  dimensiona  ; 

H. 

/antero-poeterior. 155 

Diameter  of  centrum  <  transverse 135 

(verUcal 100 

The  long  diameter  of  the  basis  of  the  transverse  processes  of  the  large 
uierii>r  caudal  vertebrce  ia  directed  obliquely  upwards  and  forwards.  The 
inferior  &ces  of  some  of  these  centra  are  flat. 
The  length  of  the  sacrum  la  M.  0.900  i  elevation  of  first  sacral  rest,  O.SOO. 
The  head  of  the  femur  la  aubronnd.  One  sEde  of  the  shaft  ia  damaged, 
to  that  the  form  of  its  aectlon  cannot  be  ascertained.  The  side  of  the  Inner 
condyle  is  qnite  flat,  and  without  eplcondy lar  rugosity. 

Meaivrement  offtmur.  M. 

Length 1 ,820 

Anteroposterior  diameter  of  head 810 

"  "  "       internal  condyle 4S0 

The  anterior  and  posterior  edges  of  the  scapula  are  thin.  The  posterior 
ii  slightly  concave,  with  a  slight  projecting  irregularity  near  the  middle, 
and  is  then  turned  decidedly  backwards,  bounding  the  glenoid  extremity. 
The  glenoid  &ce  is  concave,  and  longer  than  the  corocoid  suture.  The 
anterior  border  is  more  strongly  concave,  the  dlatal  extremity  being  more 
expanded  forwards.  The  sides  of  this  extremity  are  slightly  rugose  with 
coarae  grooves.  The  articolar  facets  are  pitted.  A  low  heel  extends  along 
the  external  side  of  the  mesoscapula. 

rROC.  AUBB.  PBiLoa.  soc.  xvii.  100.  2e.    prirtsd  jah.  36,  1878. 
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M«aaur»fiunl*.  M. 

Total  length 1.61T 

Width  dUtally 680 

"       Rt  middle 825 

"       at  mesoEcapula 810 

Length  of  glenoid  fiwe 400 

The  articular  extremity  of  the  coracoid  is  recurved  and  very  robust. 
The  borders  of  the  bone  arc  thick  and  roughened. 

JfdiuurAmcnM  of  Coraedd.  H. 

/  extfiTO-inlernal 690 

Diameter  <  an tero- posterior. 560 

C  vertical  proximatly 

MatuurtntenU  oj  Metapodial.  M. 

_.       .  ■     11    f  transverse 160 

Diameter  proximally^  „, 

I-  antero-postenor. 095 

{transverse 075 
antero-poelerior 130 

J  transverse 310 

o-posterior IW 

Length 370 

That  this  apedee  was  capable  of  and  accustomed  to  progression  on  land 
'  is  certdn  tVom  the  characters  of  the  bonea  of  the  limbs  and  their  supports 
above  described.  The  extraordinary  proviBion  for  lightening  the  weight 
of  a  portion  of  the  skeleton  has  more  than  one  signiBcance.  It  must  be 
borne  in  mind  that  the  caudal  vertebm  retain  the  solid  character  seen  in 
those  genera  which  stood  habitually  on  their  hind  limbs.  That  the  pres- 
ent species  was  herbivorous  is  suggested  simply  by  its  huge  dimensions, 
and  the  natural  dilBculty  of  supplying  it  with  animal  food. 

AMPHICfELIAS  Cope. 

Paleontologicat  Bulletin  No.  27,  p.  3  (Published  December  10,  1877). 

The  genus  to  which  the  above  name  is  now  given,  is  allied  to  Oantara- 
taurui,  of  which,  and  the  gigantic  species  C.  tvprtmvi,  I  have  given  an 
account  in  my  Paleontological  Bulletin,  No.  35,  Both  genera  differ  from 
their  nearest  ally  Ornithoptu  Seeley,  in  the  excavation  of  the  vertebral 
centra,  so  bs  to  include  large  chambers  separated  by  a  septum,  which  com- 
municate with  the  external  medium  by  a  lateral  foramen.  In  tite  Omithop- 
ii»  it  is  staled  that  the  vertebral  centra  are  occupied  by  a  number  of  conrse 
cells.  In  the  more  remotely  allied  Cetiogaumt,  Owen  has  observed  that 
the  tissue  of  the  centra  is  coarsely  spongy. 

The  vertebrte  from  all  parts  of  tlie  column  of  Oamaratattrui  are  known, 
and  those  (tt  the  dorsal  and  lumbar  regions  present  the  extraordinary  char- 
acter, of  which  a  trace  is  seen  In  Cetioiauru*,  of  neural  spines  expanded 
transversely  to  the  axis  of  the  column.  Numerous  vetebne  of  Amphiea- 
liai  are  known,  and  in  the  dorsals  in  which  the  neural  spine  is  preserved. 


b.GoogIc 


243 


[Cope. 


the  latter  displays  the  usual  rorm,  that  Is,  it  is  compressed  Id  the  ilirection 
or  the  axis  of  the  columo.  The  centra  differ  from  those  of  CamaTOtaurvi 
in  the  form  of  their  &rticutar  extremities,  resembling  more  nearlj  in  this 
respect  the  genus  Tiehotttitt  Cope  (Paleontotogical  Bulletin,  No.  26,  p. 
IM),  They  are  unequally  amphicnious.  the  poalerior  extremity  being 
more  concave,  and  with  prominent  margins ;  while  the  opposite  ore  Is 
leM  expanded  and  is  lint  slightly  concave.  The  neural  arch  is  codesified 
to  the  centrum,  and  there  is  no  capitularcoatsl  articulation  on  the  latter. 

The  manner  of  ihe  matnal  articulation  of  the  neural  arches  in  this  genus 
t«  peculiar,  and  is  ooly  paralleled  in  the  tienus  Oatnarataurui,  so  far  as  I 
can  ascertain.  The  amerior  zygapophyses  are  separated  by  a  deep  fissure, 
while  tiie  posterior  zygnpophyaes  are  united  on  the  middle  line.  Prom  the 
latter  from  the  point  of  Junction,  ttiere  descends  a  vertical  plate  which 
rapidly  expands  laterally,  forming  a  wedge  whose  iiase  looks  downward. 
The  supero'laterai  faces  are  Sat,  and  articulate  with  corresponding  facets  on 
the  Inferior  side  of  the  anterior  zygapophyscs,  which  look  downward  and 
inward,  on  each  side  of  the  Assure  above  described.  When  In  relation,  the 
anterior  zygapuphyses  occupy  a  position  between  the  posterior  zygapopliy- 
ses  above,  and  the  hypotpkta,  as  I  have  termed  the  inferior  rcwrsed 
wedge,  )>elnw.  This  nrrangemenC  accomplishes  the  purpose  effected  by  the 
zygospbcaal  articulation,  [hat  is  the  strengthening  of  the  articulation  be- 
tween the  neural  arches,  but  in  a  different  way.  Tne  additional  articula- 
tion is  placed  at  the  opposite  extremity  of  the  vertebra,  and  it  is  the  anterior 
zygapophysis  instead  of  the  posterior  one  which  is  embraced.  This  stnic- 
tare  entitles  the  genera  which  possess  it  to  family  rank,  and  as  the  two 
genera  mentioned  above  belong  to  different  families  in  consequence  of  the 
different  types  of  vertebral  centra,  the  one  opisthocieious,  the  .other  amphi- 
cibIous.  they  may  be  called   Camaraiaurida  and  Amphkteliida  respec- 

The  pubis  is  a  stout  bone  willi  one  slightly  concave,  thicker  Ixirder,  and 
an  opposite  strongly  convex,  thinner  margin.  One  extremity  is  truncate  : 
the  other  presents  otie  transveiaely  truncate  and  one  oblique  bee.  Tlie 
femur  is  elongate,  and  presents  a  strung  postero-cxtemul  ridge  or  third  tro- 
chanter near  the  middle  of  the  shaft.  The  head  is  not  separated  by  a  well 
marked  neck,  and  the  great  troclianter  dues  not  project  beyond  it. 

Thus  while  there  is  a  striking  resemblance  to  Gamarataurui  in  wliat 
may  be  regarded  as  adaptive  characters,  in  some  important  esBeutinls  the 
two  genera  are  very  different. 

Ahphiciblias  alt  us  Cope. 

Paleontologicai  Bulletin,  No.  27.  p.  3. 

The  centrum  of  the  dorsnl  vertebra  of  this  reptile  is  contracted  both  lat- 
erally and  inferioriy,  so  that  the  margins  of  the  articuinr  extremities  flare 
outwards.  The  sides  are  flat,  aed  the  inferior  surface  but  little  convex  in 
the  transverse  direction.  The  pneumatic  foramen  is  situated  at  the  bottom 
of  alarge  lateral  fossa  wliich  extends  nearly  the  entire  lengtli  of  the  superior 
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poitioQ  of  the  ceDtruin.  Its  inferior  border  ia  sunken  abniptly,  wbile  tbe 
BUperior  giadually  ahallowa  on  the  external  surface  of  tbe  base  of  tbe  neO' 
ml  arch.  The  foramen  is  longer  than  high,  in  contradiati action  to  that  of 
the  Oamarataura$  luprtmui,  where  it  is  round  or  higher  than  long. 

The  neuml  arch  is  very  much  elevated  to  tbe  zygapophfsee.  It  ia 
atrengtUened  by  a  prominent  rib,  which  extends  from  the  posterior  base 
upwards  and  forwards  to  the  base  of  tbe  anterior  zygapopbysis.  Tbe  sur- 
face above  and  behind  Ibis  is  occupied  b;  an  extensive  excavation  wboee 
superior  border  is  the  line  connecting  the  zygapophyaes.  The  aiiterior 
zygapophyaes  are  aeparated  medially  by  a  deep  notch  which  extends  to  the 
base  of  tbe  neural  apiae.  Tbe  articular  aurfacea  incline  lowarda  each 
other.  Juat  behind  the  anterior  zygapophysia,  a  proceaa  exteoda  outwards 
and  forwards  whoee  extremity  ia  lost  in  my  apeclmen.  Its  poaterior  face 
is  excavated  by  the  lateral  foeaa  above  deacribed.  This  process  is  probably 
the  diapopliyela  which  supports  the  rib.  The  diapophysis  springs  fh>m  the 
line  connecting  the  zygapophyaes,  and  extends  upwards  and  outwards.  Its 
inferior  aurface  ia  deeply  excavated.  Its  anterior  border  aenda  a  lamina 
upwards,  which  probably  reached  the  side  of  the  neural  spine,  but  ia  broken 
off  in  my  specimen. 

The  neural  spine  Is  thin,  but  its  anterior  and  posterior  borders  are  thick. 
ened  and  double,  the  lateral  rib-like  edges  being  aeparated  by  grooves 
which  expand  at  the  base.  The  posterior  groove  continuea  to  a  more  ele- 
vated point  than  the  posterior.  Each  side  of  tbe  spine  is  divideil  into  two 
shallow  wide  grooves  by  a  median  keel.  The  apex  of  the  a[^ne  is  much 
thickened  transversely.  Its  obtuse  extremity  having  the  fore  and  aft  and 
transverse  diametera  equal. 

The  pubic  bone  resembles  that  of  the  Camarasaurtu  mprtmut,  but  is 
leaa  robust  in  all  its  parta.  It  is  also  less  extended  In  antero -poaterior  width 
near  tbe  proximal  extremity. 

Tbe  femur  Is  remarkable  for  its  slender  form.  It  la  a  few  inches  longer 
than  that  of  the  Cafiutraiaurui  tupremut,  but  is  not  so  robust.  The  shaft 
ia  nearly  round  and  somewhat  contracted  at  tbe  middle,  where  it  is  slightly 
,  convex  backwards.  It  is  slightly  curved  inwards  at  the  great  trochanter. 
Here  the  abaft  is  moderately  grooved  on  the  poaterior  face.  Tills  trochan- 
ter is  only  a  prominent  ledge  below  the  head.  The  third  trochanter  is  sit- 
uated a  little  above  the  middle  of  the  abaft ;  it  ia  a  prominent  obtuse  ridge 
directed  backwards.  The  condyles  are  extended  well  posteriorly,  and  are 
separated  by  a  deep  popliteal  groove,  which  originates  on  the  inferior  por- 
tion of  the  shaft.  Tbey  are  also  separated  anteriorly  by  a  shallow  open 
groove.    The  external  condyle  is  rather  more  robust  than  llie  Internal. 

Tbe  length  of  tbe  femur  is  six  feet  four  inches ;  the  elevation  of  the 
dorsal  vertebra  three  feet  three  Inches. 

ifeaturemtnl*.  H. 

f  fore  and  aft S4fi 

Diameter  of  dorsal  centrum  ]  vertical STO 

J  transverse S65 
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Tolal  elevfttionof  vertebra 1.100 

Length  of  neural  spine 60(1 

Elevation  of  anterior  zygapophyBea SOO 

I  antero-p08terior 160 

Diameter  of  neun!  ipine  }  traoBvcrse  (at  middle) 066 

(        ■'        at  summit 140 

Depth  of  ceDtrum  b«low  pneumatic  foramen 120 

Fore  and  att  diameter  of  pneumatic  foramen 080 

Length  of  pabic  bone 1 .060 

Thickness  of  Btontest  OKtremlty 140 

LengtU  of  femur 1.624 

Tranaverae  extent  of  proximal  end 420 

■ '  ■*      "  condyles 820 

Diameter  of  middle  of  shaft 230 

DiaUince  from  head  to  third  trochanter 665 

Diameter  of  bead  (compressed) 260 

AiiPHictzLiAS  I.ATDS  Cope. 

Paleonlological  Bulletin,  No.  27,  p.  4. 

or  the  wonderful  founa  of  the  Ddkota  epoch  of  the  Rochj  Hounlains 
the  Camarataurui  lupremut  was  preeminent  in  general  proportions,  the 
Amphieaiiat  altui  was  the  talieat,  and  the  saurian  now  to  be  described,  was 
the  meet  robost.  It  is  represented  in  Mr.  Lucaa'  collection  by  a  right 
femur  and  four  caudal  vcrtebnc  which  are  in  good  preservation.  They  reveal 
the  existence  of  another  saurian  of  huge  dimensions,  and  of  great  mass  in 
proportion  to  Its  heiglit. 

The  caudal  vertebrse  are  apparently  from  the  anterior  part  of  the  series. 
They  are  ail  strongly  bi-concave  ;  the  anterior  face  more  so  than  the  pos- 
terior. They  all  possess  diapopbysea  of  depressed  form,  which  take  their 
origin  below  the  base  of  the  neural  arch.  The  centra  are  short  in  antero- 
poelerior  diameter,  and  do  not  present  lateral  angles.  They  are  composed 
of  not  very  dense  osseous  tissac.  The  anterior  zygapophyscs  are  rather 
elongate,  and  their  articular  faces  are  directed  steeply  inwards.  They  are 
received  by  corres[>oading  shallow  excavations,  one  on  each  side  of  the  pos- 
terior base  of  the  neural  spine.  The  neural  spines  are  compressed  and 
airalght,  and  become  very  robust  towards  ihe  apex. 

The  femnr  is  extraordinarily  robnst.  The  great  trochanter  Is  low,  but  the 
shaft  Is  widest  where  it  expands  outward.  The  third  trochanter  is  a  ridge, 
is  above  the  middle,  and  is  short  and  little  prominent.  It  ison  the  inner  edge 
of  the  posterioraspcct  of  the  shaft,  and  looks  backwards  and  inwards.  The 
shaft  in  Its  present  slate  is  compressed  so  as  to  reduce  the  antero-posterior 
diameter.  It  is  not  however  crushed  or  cracked.  The  condyles  have 
mnch  greater  transver^  than  an tero- posterior  extent.  They  are  moderate- 
ly produced  backward,  and  are  separated  by  a  deep  intercondylar  groove, 
while  the  anterior  trochlear  groove  is  wide  and  well  marked.  The  inner  con- 
dyle is  narrowed  posteriorly,  while  the  external  one  is  obtuse  and  robust. 
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The  articular  extremity  ia  marked  with  irregular  piteas  in  JJi/ilrt/phaiu  aad 
Cttiotavrut. 

MeaturemenU.  M. 

/foretuid  aft...      .150 

Diameter  of  anterior  caudal  Tertebra-^  vertical 300 


Elevation  to  zygapophjses  of  the  same 250 

Total  elevation  of  the  same. . .  460 

Length  of  femur 1.400 

Proximal  diameter  of  femur  j  f"™  an^  »ft ]^ 

\  traoBverse , 410 

DliUiaiuneietorfemarf '"""''•« "» 


Diameter  of  middle  of  shaft  of  femur 21 

The  caudal  veitebrs  of  this  species  are  much  more  deeply  b 
than  those  of  the  Camariitaunii  lupremat ;  they  also  differ  in  their  rela- 
tively and  absolutely  greater  breadth  of  centrum. 
T1CH08TEUS  Cope. 
Paleontological  Bulletin  No.  3e,  p.  104  (Published  NovemberSlsI,  1B77). 
TicHOSTEOS  LOCAeAHus  Cope. 
SYMPHYR0PHU8  Cope. 
Vertebral  centra  moderately  elongate,  slightly  amphicalous,  and  com- 
posed of  uniformly  and  moderately  dense  osseous  tissue.     A  narrow  deep 
fossa  in  the  floor  of  the  oeural  canal.    Neural  arch  cooaifled  to  ceotrum, 
with  a  lateral  aballovfossaat  its  base.     Neither  costal  articulation  oor  pro- 
cess on  the  centrum. 

The  cooslflcation  of  the  neural  arch  of  this  genus  distinguishes  it  fh>m 
the  few  amphicielous  crocodilian  genera  known  from  North  America,  and 
the  fossa  at  its  base  is  so  shallow  as  to  separate  il  from  sauria  of  the 
Pntumatarlhrvt  and  Ornithopiit  type. 

SmpoiROPBUB  MUBctn-osos  Cope. 
A  vertebra  of  this  species  Is  strongly  concave  laterally  and  distinctly  so 
inferiorly.  The  anterior  articular  facets  plane,  tbe  posterior  siigbtly  con- 
cave. The  superSciai  layer  of  bone  is  dense  and  smooth,  excepting  near 
Che  edges  of  the  articular  surfitces,  where  it  is  rugose.  The  rugosity  is 
arranged  iu  a  line  within  tbe  articular  faces,  and  cosusis  of  numerous 
small  irregular  pits  and  grooves  which  inosculate.  Near  the  border  tbe 
grooves  assume  a  transverse  direction.  There  is  a  nutritive  fotamen  near 
tbe  middle  of  each  side  of  tbe  centrum.  There  are  traces  of  tbe  neura- 
pophysial  suture,  showing  that  the  neural  arcb  if  distinct  in  young  animals. 
Meaturemtntt  M . 

(  antero-posterior 033 

Diameter  of  centrum  -J  vertical 027 
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The  extretnitf  of  a  humerus  is  expanded  transversely  and  displays  two 
Doequal  condy lea,  separated  by  a  shallow  groove.  There  are  no  epicon- 
dylei  on  the  external  foce,  but  fossce  instead. 

Mtaturtmentt.  H. 

Width  of  distal  extremity  of  hamenis. 086 

Antero-poeterior  diameter  of  larger  condyle  of  the  same.  .040 
Discovered  by  Superintendent  Lucaa  near  Canyon  City,  Colorado. 

LAELAPS.    Cope. 
Transac.  Amer.  Philos.  8oc.  XIV.  1869,  p.  100. 

Laklaps  thihedbodok.     Cope. 
Bulletin  U.  8.  Geol  Survey,  Terrs.  Ill,  p.WM.  August  15,  1877. 

CAULODON,  Cope. 
Pateontological  Bulletin,  No.  36,  p,  198,  Not.  31st,  1877. 

CauLODOK  DtVBR8IDBN3.      Cope. 

Loc.  cit. 

Caulodon  lkptooamus.    Cope. 

A  Mcond  spedes  of  the  genus  Caalcdon  is  represented  by  a  single  tooth 
tuna  a  locality  distant  from  that  from  which  the  C.  ditertideng  was  de- 
rived.   Another  tooth  found  with  it  probably  belongs  to  the  same  species. 

The  best  preserved  tootb  possesses  the  same  general  form  as  that  of  the 
C.  dwartid»n*.  but  the  bordera  of  the  spoon-shaped  crown  are  thinner  and 
more  acnle.  The  convexity  of  the  convex  face  of  the  crown  does  not 
commence  at  these  edges,  but  is  separated  from  tbem  by  an  open  shallow 
groove.  There  is  a  median  longitudtnalawelling  at  the  middleof  the  length 
of  the  concave  face.  The  striking  peculiarity  of  this  species  is  the  very 
small  amount  of  enamel  which  invests  the  crown.  It  is  confined  to  the 
inner  face,  and  exiats  there  in  a  tbiu  layer,  not  more  ihan  half  as  thich  as 
in  the  C.  dittrtidtm,  which  thins  out  and  disappears  towards  the  edges  of 
the  crown.  Another  peculiarity  is  seen  in  lis  absolute  smoothness.  In  0. 
dneriid^nt  the  enamel,  even  when  polished  by  use,  shows  remains  of  the 
grooves, 

M»a*urem«nlt.  H. 

Diameter  of  crown  at  base  { *'°™  ""** '" ***5 

Diameter  of  crown  at  middle 

Found  by  Superintendent  Iiucaa  near  Canyon  City,  Colorado. 
C0MP8EMYS.    Leidy. 
CoMPSBuva  pLicATDLUS  Cope. 
Paleontological  Bulletin,  No.  26,  p.  19&. 
Explanations  of  tse  fiqvreb  will  be  found  at  the  end  of  this  volume. 


[  fore  and  an... 
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On  tk«  Palaotoic  Boekt  of  Lehigh  and  Northampton  CouMiM,  P«iuM|rI- 


By  Fredebick  Primb,  Jb.,  PROFBeaoB  of  Hetalldrst  at  Lafatettb 
College,  Babtok- 

{Bead  before  the  Ameriean  Pkilo»ophieal  Society,  Deeentber  31,  1977.) 

The  Pokeozoic  racks  of  L«higb  and  Northampton  couutieB  ftre : 

The  Potsd&m  Saudatooe  (No.  I). 

The  UfagneBian  or  Auroral  Limestoae  (No.  II). 

The  Trenton  LtmeBtone  (^o.  II). 

The  UUca  Shale  (No.  III). 

The  Hndeon  River  or  Hatinal  Slate  (No.  III). 

The  Potedora  sandstone  is  first  foand  in  the  oatljing  peninsula  of  the 
South  Mountains,  known  as  Lock  Ridge,  where  it  occarsonthenorth-weat 
flank  of  the  hill  and  undoubtedly  has  a  north-west  dip,  those  dips  observed 
to  the  south'east  being  due  to  a  sinking  down  of  the  rock  at  its  exposure, 
where  thennderlying  gneiss  has  been  removed.  It  next  occun  In  two  snutll 
patches  on  the  northern  Qank  of  the  main  range  of  the  Bouth  Honntain 
near  Hacungie  (formerly  Millerstown).  A  Hmall  patch  of  it  is  also  found  ■■• 
sociated  with  the  gneiss,  where  the  latter  crops  oat  through  the  limestone 
in  the  gorge  of  the  Little  Lehigh  Creek  at  Jerusalem  Church,  two  milea 
north-west  of  Emaus.  But  it  is  first  seen  to  any  great  extent  along  the 
north  flank  of  the  main  range  just  south  of  Bmans,  where  Its  occurrenoe 
is  constant,  but  of  varying  thickness,  and  continues  for  a  distance  of  four 
and  a  half  miles,  aRer  which  it  can  no  longer  be  traced. 

It  occurs  again  at  the  ridge  of  the  South  Hountain,  close  to  AllenUiwn, 
which  forms  the  southern  barrier  of  the  Lehigh  River,  between  Allentowp 
and  Bethlehem,  where  the  sandstone  is  about  twenty-five  feet  thick  and 
extends  with  a  few  intervals  (where  it  has  been  cut  out  by  the  river)  the 
entire  distance  between  these  two  places.  It  also  extends  across  the 
Lehigh  and  forms  the  capping  rock  of  a  portion  of  the  gneiss  Just  eaat  of 
Allentown  and  north  of  the  Lehigh.  The  contact  between  the  gneiss  and 
sandstone  Is  distinctly  seen  abont  two  miles  east  of  Allentown  on  the  Le- 
high Valley  Railroad  track. 

The  very  lowest  beds  of  the  Potsdam  sandstone  are  actual  pudding- 
stones,  contuning  pebbles  the  size  of  a  man's  fist  and  larger,  and  fi^agments 
of  red,  unaltered  orthoclase.  The  upper  beds  are  composed  of  a  hard, 
compact  quartzite  containing  greater  or  less  quantities  of  feldspar  nodulea, 
which  weather  out  and  impart  to  the  rock  a  pock-marked  appearance. 
When  first  quarried  the  color  of  thisquartzlte  Is  blue  to  bluish-gray,  which 
on  exposure  soon  changes  to  a  dark  reddish-brown,  due  to  the  oxidation 
of  the  ferrous  oxide  It  contains.  The  change  from  a  pudding-stone  to  a 
compact  quartzite  in  the  sandstone  shows  tliat  there  has  been  a  gradnal 
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linking  of  tbe  earth's  cnist  and  an  increase  in  the  depth  of  the  aea,  thus 
preparing  the  way  for  the  Bubsequent  depoution  of  tbe  limeatoDe. 

Tbe  Potsdam  sandstone  often,  as  elsewhere,  contains  Scolithui. 

Next  above  tbe  Potsdam  sandstone  occnr  hydromica  slates,  which  Rogers 
IMS  mlled  the  Upper  Primal  Blates,  but  which  restly  form  a  portion  of  the 
No.  II  limestone,  and  gradually  pass  into  this.  They  oveMie  the  Potsdam 
conformably  and  are  far  more  persistent  In  their  occnrrcnce,  continuing 
with  few  interralB  the  entire  distance  from  the  western  boundary  of  Lehigh 
oonnty  to  the  Delaware  River.  They  lie  along  tbe  north  flank  of  the 
SoDtb  Mountain  and  overlie  the  Potsdam  conformably  wherever  this  is 
risible.  They  are  of  great  economic  Importance  as  carrying  the  lowest 
range  of  brown  hematite  iron  ores,  to  be  mentioned  later. 

These  slates  are  composed  in  great  part  of  the  mineral  damourite  and 
uccnr  of  a  pink,  gray,  white,  and  yellow  color.  When  exposed  to  tbe 
weather  they  very  rapidly  decompose  to  soft  unctuous  plastic  clays  in  a 
few  days,  and  some  of  these  will  in  time  probably  become  valuable  in  the 
Disnufocture  of  coarse  kinds  of  pottery.  Qeneratly  they  contain  more  or 
less  of  the  carbonates  of  lime  and  magnesia  and  silica  mixed  with  the 
dsmonrite."  Hydroraica  slate  also  occurs  the  greater  portion  of  the  dis- 
tance from  the  western  boundary  of  Lehigh  connty  to  the  Delaware  River, 
■t  the  Junction  of  the  No.  II  limestones  with  the  No.  Ill  slates,  here  also 
carrying  brown  hematite  ores  in  extensive  deposits. 

It  also  occurs  intercalated  in  the  llmesiune,  forming  layers  from  the 
Ihleknese  of  a  sheet  of  paper  to  several  feet,  and  these  layers  are  innumer- 
able. Their  existence  has  been  seen  both  in  rock  outcrops  as  well  as  In 
wells  which  have  been  sunk. 

The  clay  to  which  the  hydromica  slate  decomposes  Is  generally  of  a 
white  color,  although  sometimes  brown  from  the  presence  of  hydrated 
lerrlc  oxide.  Analyses  would  seem  lo  show  that  the  clay  contains  rather 
less  potash  than  the  nndecomposed  rock. 

Overlying  tbe  hydromica  slates,  and  contormable  with  these  and  the 
Potsdam  sandstone,  is  the  No.  II  or  Hagneslan  limestone  (Auroral  of 
Rogers),  which  extends  as  a  great  mass  varying  from  six  to  seven  and  a 
qcuuter  miles  in  width.  At  four  points  gneiss  crops  out  through  the  lime- 
stone. These  are  at  Chestnnt  Hill  north  of  Easton,  at  a  hill  two  miles 
north  of  Bethlehem,  the  gneiss  ridge  north  of  tbe  Lehigb,  between  Allen- 
town  and  Bethlehem,  and  at  Jerusalem  Church,  two  milesnorth  of  Emaus. 
Otherwise  its  continuity  is  unbroken. 

In  its  lower  beds  the  limestone  contains  large  quantities  of  chert,  form- 
ing nodular  masses  of  very  various  sizes  and  usually  having  their  longest 
axes  conformable  to  the  bedding  of  the  enclosing  rock.  This  chert  occurs 
in  the  manner  described  by  Saftordf  as  characteristic  of  the  Knox  dolo- 
mite of  Tennessee.     It  disappears,  however,  in  the  upper  strata. 

*  Report  of  Progress  for  ISTI  of  Leblgb  DUt.  Oeol.  Hurvey  of  Pen  n  sylvan  la, 

p.  12. 
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The  limestone  varies  from  a  blackish-blue  to  dove  color,  t»eing  for  tlie 
most  part  compact  to  semi -crystal  liae,  wbile  there  are  occasionally  ebaly 

beila.  la  composttiou  it  varies  much,  .often  approaching  a  true  dolomite, 
again  a  pure  limeatoue.  But  from  the  isolated  aunljses  made  it  would 
seem  as  ir  the  percentage  of  magnesia  was  lesa  in  the  upper  beds  thiui  the 
lower  ones.  The  limestone  ia  always  siliceous,  oflen  very  much  bo,  and 
hence  much  care  ia  nnwbuing  taken  by  many  of  the  [mn-mastera  in  select- 
ing beds  of  it,  as  a  Qui  in  their  lurnaces,  which  are  low  in  silica,  so  as  to 
be  suitable  for  anielting  the  iron  ores  of  the  Great  Valley  and  New  Jersey, 
which  are  also  high  in  silica.  It  often  contains  miaute  grains  of  pyrit« 
disseminated  throujrh  it,  which  weather  out  on  exposure,  leaviag  minute 
cavities  Iwhind.  Numerous  analyses  have  shown  the  presence  of  ferrous 
carbonate  varying  in  amount  from  0.538  to  1.805  per  cent. 

A  peculiarity  of  the  limestone  ia  that  it  is  oflen  brecciatcd,  the  fragments 
being  composed  exelaneely  of  limestont,  cemented  together  by  calclte  or 
dolomite.  The  brecciated  appearance  is  rarely  visible  on  tVesh  fracture, 
being  usually  brought  to  view  by  weathering,  When  seen  in  place  it  will 
usually  be  found  that  one  or  more  breccialed  beds  occur  between  two 
others  which  do  not  exhibit  this  peculiarity.  As  the  beds  of  the  No.  II 
limestone  have  buen  much  disturbed  by  the  force  which  elevated  the  South 
Mountain  mnge.  the  probable  explanation  of  this  hrecciation  is  that  a  very 
hard,  unyielding  t>ed  occurs  lietwecn  two  more  pliable  ones ;  that  these, 
when  subjected  to  the  lateral  thrust  of  the  uprising  mass  of  the  South 
Mountains,  have  conformed  themselves  to  the  folds  of  ihe  atrata,  while  the 
harder  one,  being  unable  to  do  this,  bos  been  fractured  and  Te-e»m«nUd  in 
tilu  by  the  percolation  of  calcareous  waters. 

Some  observers  have  supposed  that  the  No,  II  formation  ia  actually 
composed  of  two  limestones,  the  lower  one  belonging  to  the  Huronian, 
the  upper  to  the  Calciferous ;  and  patches  of  the  latter  are  suppoeed  to 
overlie  the  former.  The  upper  llmestoue  (according  to  these  observers) 
having  been  formed  from  the  lower,  the  brecciated  limestones  are  adduced 
as  evidences  of  upheaval  and  shore  action. 

The  explanation  I  have  ollered  of  the  formation  of  the  brecciated  lime- 
stone ia  both  more  in  accordance  with  the  facts  observed  and  with  the 
generally  accepted  view  of  the  deep-sea  formation  of  limestone  than  the 
hypothesis  above  stated  ;  for  the  brecciated  limestones  are  as  common 
near  the  base  of  the  aeries  as  the  top. 

Besides  the  genua  MonocraCerton  found  in  the  Lehigh  county  llmestoue 
belongs  to  the  same  family  as  Seolithiii,  and  is  therefore  no  greater  proof 
of  age  than  the  hitter  ;  and  it  occurs  in  but  one  locality  close  to  the  top  of 
No,  II,  having  not  more  than  fitly  to  one  hundred  feet  from  the  overlying 
Calcifcroua  and  Trenton. 

The  fossils  thus  far  found  <n  the  No.  II  limestone  do  not  number  a  dozen 
Bpecimens,  and  have  been  found  in  but  four  localities.  At  Uelfrich's 
Spring,  about  two  and  a  half  miles  north  of  AUentown,  the  Jordan  makes 
a  great  bend  around  a  limestone  hill,  and,  by  an  underground  passage  of 
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a  porlioD  of  its  water,  has  excavated  a  cave  a  short  distance,  iato  it.  At 
the  west  end  of  the  hill,  near  the  small  opeDing  where  that  portion  of  the 
cTeek  forming  the  spring  disappears,  there  occurs  a  new  species  of  Mono- 
rraterion,  as  jet  undescribed.  Of  this  half  adozcn  casts  have  been  found  ; 
but  all  elTorts  to  discorer  the  fossil  itself  have  been  hitherto  unBUCcesstUl. 
This  discovery  is  the  raore  iaterestiDg  as  the  genus  Motnteralerion  has 
hitherto  unlj  been  known  to  occur  in  Bweden. 

About  half  a  mile  nonh-east  of  this  Ave  or  six  specimens  of  a  linguta 
were  found  in  John  Schadt's  quarry,  but  it  is  impossible  to  determine  its 
species.  About  half  a  mile  west  of  Helfrich's  Spring  a  single  specimen 
of  an  orthoceratite  was  found  close  to  the  Jordan,  Just  north  of  Bcherer'g 
Tavern,  but  so  imperfect  that  lis  species  is  undeterminable.  Finally  a 
specimen  of  Euomphalas  was  found  on  Nero  Peters'  (Utm,  two  miles  esst 
of  Ballieteville. 

Not  a  single  fossil  has  been  thus  fhr  found  In  the  No.  II  limestone 
of  Northampton  county. 

The  No.  II  limestone,  like  the  Magnesian  limestone  of  the  HissiEsippi 
Valley,  is  exceedingly  soluble.  Streams  constantly  disappear  in  the  ground, 
forsakiDg  their  original  beds  eicept  when  the  volume  of  water  is  uw  great 
to  be  carried  olf  by  the  subterranean  channels,  and  reappearing  again  qs 
springs  at  greater  or  less  distances.  The  effects  due  to  this  solution  of  the 
limestone  are  very  great.  Nut  only  are  small  sink-holes  very  common, 
but  beds  are  found  olten  much  contorted  locally  in  a  maoaer  which  can 
only  be  explained  by  supposing  them  to  have  dropped  down  by  their  own 
weight  into  caverns  excavated  by  the  water  beneath  them.  PtMsibly  also 
the  conlonlon  of  the  hydroihica  Iteds  as  developed  in  the  brown  hematite 
mines  at  the  junction  of  the  limestone  with  the  No.  Ill  slates  is  due  to  the 
same  action,  rendered  more  prominent  by  the  passage  of  streams  (him  the 
slate  to  the  limestone,  where  the  solving  action  could  begin.  The  differ- 
ent beds  too  are  soluble  in  very  diflercnt  degrees  ;  some  apparently  yield 
at  once  to  the  eroding  action  of  water,  while  others  afford  a  resistance  to 
this  operation  for  reasons  as  yet  unknown,  but  wbicb  are  probably  rather 
mechanical  or  physical  than  chemical.  Knowing  as  we  do  so  little  as  to 
the  conditions  under  which  the  different  layers  of  limestone,  almost  or 
quite  identical  in  composition,  were  formed,  we  can  only  speculate  that 
those  layers  which  resisted  erosion  were  more  compact,  hard,  and  dense, 
perhaps  more  metamorphosed  by  a  sulwequent  crystallization  than  the 
others,  while  we  actually  have  no  facis  on  wbicb  to  base  such  theories.  No 
better  illustration  of  the  darkness  amidst  which  geologists  are  seeking  light 
can  be  given  than  by  stating  that  we  are  in  complete  ignorance  of  the 
causes  which  producedlfferentlayers  of  limestone,  almost  Identical  in  com- 
position, the  one  above  the  other.  We  can  explain  alternations  of  shale, 
sandstone,  and  limestone  by  changes  in  depth  of  tlie  sua  in  which  they 
were  formed ;  but  such  an  explanation  does  not  hold  good  where  the  same 
rockcontinued  to  be  formed.  Why  should  the  sediment,  whether  chem- 
ical or  mechanical,  have  formed  a  continuous  layer  an   inch  to  several 
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feet  in  tbichoets,  aud  Iheo  n  break  in  continuity  hare  occurred,  to  be  suc- 
ceeded bf  anotber  Ujer  of  tbe  same  material  T 

While  the  greater  portion  of  tbe  limeBlonc  has  in  all  prolnbUItf  been 
formed  in  deep  water,  we  have  one  iQGlaiice  in  a  quarry  in  Uhlersville  on 
the  Delaware  where  it  most  have  been  formed  as  a  beach,  since  we  find 
here  distiact  trvcee  of  ripple  marks  along  tbe  entire  face  of  the  quarry, 
some  sixtf  feet  high  and  fifty  feet  deep,  the  strata  being  tilted  nearly 
x'ertically. 

It  has  been  generally  supposed  that  the  limestone  dips  almost  universally 
smith  ward  :  and  while  this  view  holds  good  for  Northampton  coanty,  ex- 
cept at  the  Junction  of  No.  II  with  the  No.  Ill  slates  and  along  tlie  north 
flank  of  the  Bouth  Mountains,  it  is  not  the  case  in  Lebigh  county  ;  for  here 
we  find  north- west  dips,  mure  especially  along  an  axis  which  is  prolonged 
"omedistanceintoNorthamptoncounty,  a  short  distance  above  Catasauqua. 

As  a  general  thing  the  limestones  pass  conformably  under  the  No.  Ill 
slates,  and  the  few  esceplione  where  the  slates  dip  towards  the  lime- 
atones,  and  the  latter  away  from  the  slates  can  readily  be  explained  by  an 
overturning  of  the  beds  towards  the  south,  by  which  means  as  in  the  slate 
quarry  close  to  and  south  of  Ironlon  the  slate  apparently  passes  conform- 
ably below  the  limestone. 

Overlying  the  No.  II  limestone  occurs  the  Trenton  limestone  which  Is 
more  fiissiliferoua  and  contains  such  characteristic  fossils  as  Chaltttt  Igeo- 
ptrdon  and  OrthU  pectintlla  as  well  as  tbe  stems  of  an  encrinite.  It  was 
first  found  about  a  mile  south  of  Ironton  in  Lehigh  county,  then  at  Inter- 
vals between  Bath  and  Martins  Creek  in  Northampton  county ;  but  all 
attempts  to  trace  it  as  a  coniinuoua  formation  have  thus  br  been  unsuccess- 
ful owing  to  the  lack  of  outcrops.  It  occnrs  most  extensively  at  Martins 
Creek  on  the  Delaware,  at  a  point  a  little  south  of  the  cotton  mill,  and  is 
there  as  elsewhere  apparently  conformable  with  the  underlying  Magneslan 
Itmestoac. 

This  limestone  resembles  in  appearance  the  No.  II,  being  however 
more  compact  and  not  at  all  crystalline  and  of  a  gray  black  color. 

There  has  been  no  apparent  sudden  break  between  the  two,  but  the 
transition  baa  been  a  gradual  one.  This  was  to  be  expected  if  tbe  sub- 
sidence of  the  sea-bottom  was  steady  and  slow.  An  examination  of  tbe 
beds  between  Ironton  in  Lehigh  county  and  the  Delaware  River,  as  close 
to  the  junction  of  the  limestone  and  slate  as  possible,  has  shown  that  the 
limeetoue  for  the  entire  distance  la  more  or  less  of  a  hydraulic  one,  due  to 
the  greater  proportion  of  alumina  which  it  contains.  This  also  was  to  be 
expected  if  the  subsidence  continued,  aa  signalling  an  approach  to  the  era 
of  alate-formadon  and  open  sea  deposition.  These  limestones  are  utilized 
on  the  Lehigh  river  in  the  manufacture  of  hydraulic  ceraenie  and  lately 
Portland  cement  has  been  made  at  the  Copley  Cement  Works,  which  ti 
said  to  be  nearly  or  quite  equal  to  the  imported.  Careftil  search  and  the 
demand  for  it  will  no  doubt  cause  this  variety  of  the  limestone  to  be  ex. 
plored  at  various  other  points  in  the  two  counties,  and  will  in  time  render 
us  independent  of  the  cement  now  sent  ftwm  the  Hudson  River.   The  lime- 
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slone  is  of  a  dnil,  earthy  appeanace,  entirely  free  fhim  Miy  crysUklline  tex- 
tare  and  of  a  dark  grey  color. 

Before  closing  our  discusaioD  of  the  limestone  it  is  neceaaary  to  apeak  of 
the  large  and  UQmcroua  depoeita  of  brown  hematite  Iron-ore  wbicli  occur 
in  it.  and  wbich  form  the  main  aapport  of  the  extenaive  iron  furnace*  of 
the  Lehigh  and  Schuylkill  ValleyB. 

The  brown  hematite  iron-ore  occurs  almost  excluslTely  in  two  irregular 
lines  of  deposition ;  the  one  along  the  northern  flunk  of  the  Boutb 
Mountain  Range,  the  other  at  or  near  the  junction  of  the  No.  II  lime- 
stone with  the  No.  Ill  alatea.  A  few  other  localities  occur,  at  which 
the  ore  ia  found,  but  theae  are  Inatgntflcant  in  number  compared  to  the  two 
lines  mentioned.  Along  both  these  lines  the  ore  la  always  found  either  in 
hydromica  slate,  or  reatiog  on  limestone  very  greatly  impregnated  with  da- 
moorite ;  the  same  is  true  elsewhere  whenever  the  brown  hematite  is 
found  in  toto  originati.  Some  depoaits  are  however  found  which  have  evi- 
dently been  pockets  or  cavitiea  in  the  limeatone  into  wlilch  the  masses  of 
limonite  have  t>een  forced  together  with  gravel  and  clay  during  the  Drift 
Period.  Leaving  these  out  of  consideration  as  of  minor  Importance,  let  ua 
conaider  briefly  those  iron-ore  depoaits  which  occur  in  place.  It  is  at  once 
evident  that  like  the  rocks  with  which  they  are  associated  they  are  of  sec- 
ondary origin,  and  have  been  derived  from  still  older  formations.  The 
occurrence  of  the  brown  hematites  with  silica,  alumina,  lime,  magnesia, 
and  the  alkalies,  more  eapecially  potash,  points  to  their  having  been  de- 
rived from  ArchieaQ  rocks  containing  ortlioclase  and  either  hornblende 
or  pyroxene.  Prom  the  decomposition  of  Ilieec  three  miiterala  we  are  able 
10  derive  all  the  oxides  above  mentioned  including  the  iron  which  waa 
without  any  doubt  derived  in  great  part  from  llic  decomposition  of  ferrous 
siliciate  present  in  the  hornblende  and  pyroxene,  while  a  portion  of  the 
iron  may  have  been  derived  from  Iron  pyrites,  although  this  auppoeition  is 
entirely  unnecessary.  It  is  extremely  improbable  that  the  brown -hematite 
was  derived  trota  the  per -oxidation  and  hydration  of  magnetic  iron  ore, 
when  we  recall  the  ^reat  resistance  which  the  latter  offers  to  chemical 
change  of  any  kind  when  exposed  to  the  action  of  air  and  water,  and  lis 
unaltered  condition  and  fresh,  bright  appearance  In  rivers  and  on  the  sea- 
shore. But  the  question  aa  to  how  the  brown  liematite  got  into  its  present 
condition  and  whether  it  was  deposited  cotomporaneously  with  the  rocka 
containing  it,  or  subsequently  to  these,  is  still  an  enigma  and  various 
theories  have  been  offered  in  explanation.  For  a  resume  of  some  of  these 
hypothesea  reference  may  be  made  to  a  recent  article  by  Prof.  J-  D.  Dana, 
In  Vol.  XIV,  III  seiiea  Am.  Jour.  Sci.  and  Arts,  p.  130.  The  almost  en- 
tire freedom  of  the  hydromica  slate,  when  fresh,  in  LeUiglt  and  Northamp- 
ton counties  from  ferruginous  minerals  will  prevent  our  having  recourse 
to  pyrita,  pyrrhotite,  chlorite,  garnet,  mica  and  slaurolite,  which  Prof. 
Dana  says  occurs  in  the  hydromica  region  of  Connecticut.  Hence  we  must 
have  recourse  to  other  sonrces.  It  aeems  moat  doubtful  that  the  mineral, 
from  which  the  brown  hematites  were  derived,  was  deposited  cotemporane- 
DUily  with  the  hydromica  alates  In  the  district  under  discussion,  since  we 
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flnd  tliu  ore  often  pasalog  through  the  slate  or  clay  obliquely  and  inlereect- 
ing  the  bedding.  It  is  more  probable  that  the  ore  was  conveyed  to  lis 
present  position  by  inflltration  subsequeot  to  the  fomiation  of  the  liydro- 
mica  slates.  Whence  was  it  derived  T  I  have  already  stated  that  the  lime- 
stone conlaina  varying  proportion  at  ferrous  cnrbonate  and  of  pyrit«  and 
when  wc  consider  tbe  enormous  erosion  which  the  limestooe  has  under- 
gone, the  wonder  is  not  that  the  deposits  of  iron  ore  should  be  so  great, 
but  rather  thai  they  should  be  so  small.  The  ferrous  carbonate  and  the 
pyrite  oxidised  to  ferrous  sulphate  being  Iwth  soluble  in  water,  the 
former  when  the  water  contained  carbon  dl-oxlde,  the  waters  would 
naturally  carry  these  salia  in  solution  until  they  came  In  contact  with 
precipitating  agents  such  as  the  alkaline  silicates  wtiicU  tbe  hydromlca 
slates  carry.  These  last  became  converted  to  carbonates  and  sulphates. 
leaving  the  iron  beblud,  either  directly  as  taydrated  ferric  oxide,  or  possi- 
bly as  ferrous  silicates  which  became  later  decomposed  by  the  action 
of  Krated  water  to  hydraied  ferric  oxide  and  free  silica,  which  latter  we 
now  find  so  universally  associated  with  the  brown  hematites  as  quartz. 
Whatever  tbe  origin  of  these  ores  may  have  been,  one  thing  is  evident, 
Di'«.,  that  there  is  some  genetic  relation  between  the  brown  hematites  and 
the  hydromica  slates,  as  evidenced  by  the  almost  universal  occurrence  of 
tbe  ore  in  the  slate,  extending  all  tbe  way  ftom  Vermont  to  East  Tennessee 
through  the  Great  Valley  as  well  as  in  the  interior  valleys  of  Pennsylvania 
where  the  No.  II  limestones  occur. 

It  \s  well  here  lo  empbasixe  the  &ct  that  these  brown  hematite  ores  all 
belong  to  the  Lower  Silurian  limestone  formation,  since,  in  1873,  Dr. 
BterryHunt  after  a  cursory  examination  of  Ziegler'sMine  in  Berks  County, 
situated  at  the  Jimctionof  the  No.  II  limestone  and  the  No.  Ill  slates,  made 
the  mistake,  in  a  paper  on  "The  Decay  of  Crystalline  Rocks"  before  Ibe 
National  Academy  of  Bcience,  of  supposing  that  tbe  hydromica  slates  be- 
longed to  the  Huronian  Period.  A  mistake  into  which  so  eminent  an 
observer  as  himself  would  never  have  fallen  had  he  been  better  acquainted 
with  the  region. 

At  Intervals  along  tbe  junction  of  Ibe  limestones  and  slates  there  occurs 
a  black  carbonaceous  sbale,  often  decomposed  to  black  or  dark  blue  clay, 
which  I  have  supposed  to  be  tbe  representative  of  the  Utica  shales.  It 
consists  of  a  very  car1>onaceou3  hydromica  slate  (containing  damonrite), 
without  any  fossils  and  may  not  belong  to  the  Utica  Period  at  all.  In  no 
instance  has  It  been  found  more  than  qne  to  twelve  feet  thick,  but  it  some- 
times carries  pyrite  from  which  a  portion  of  the  iron  ores.  Just  mentioned, 
may  have  been  derived.     These  shales  are  of  no  econoiuic  importance. 

Overlying  these  come  the  No.  Ill,  Hudson  River  or  Matlual  Slates, 
which  exi«nd  into  tbe  Kittatinny  Hountalus.  A  large  portion  of  these 
slates  are  extremely  usethl  for  roofing  and  oilier  household  purposes,  and 
extensive  quarries  have  been  opened  at  various  points  for  tbe  purpose  of 
cxtraciing  them,  as.  however,  tbey  have  been  but  very  slightly  examined, 
during  the  progress  of  the  present  Geological  Survey  of  the  State,  I  shall 
defer  a  more  detailed  description  of  tliem  lo  some  future  time. 
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RemarlM  on  Profettor  Primt'f  Paper. 

Bf  FsKSCFOR  Fbazer,  Jr. 

(,Saad  before  tht  AmtrUan  Philoiophieal  Society,  Deeember  21,  1877.) 

The  paper  of  ProfcBSor  Prime  is  exceptinnall;  iDterestIng  to  me  because 
fltmflar,  though  (aa  I  apprehend  him)  not  Identical  and  perhaps  not  coeval, 
deposits  of  llmonile  occur  In  many  parts  of  the  district  which  I  have  been 
stndying  for  four  years,  and  which  Includes  Franklin,  Adams,  Cumber- 
land, York  and  Lancaster  Counties.  The  two  lines  of  llmonite  banks  in 
which  Proreasor  Prime  refers  are  also  found  there,  and  apparently  in  anal- 
ogous pOBition,  viz:  at  the  upper  and  under  surfaces  of  the  calciferous 
formation  (but  not  usually  in  the  latter  position  when  there  is  no  represen- 
tation of  the  alaies).  Besides  these  two  horizons  of  ore  (if  the  term  horl- 
con  may  be  applied  to  local  deposits,  in  many  cases  principally  produced 
long  afler  the  strata  on  the  borders  of  which  they  lie)  there  are  at  least 
aereial  others  which  cannot  be  referred  either  to  the  top  or  the  bottom  of 
the  formation,  but  at  various  positions  between  the  two.  On  the  general 
mape  accompanying  my  report  of  progress  for  1874,  there  appear  to  be  four 
or  five  such  lines  besides  two  principal  ones  nearly  converging  near  Han- 
over, York  County, 

This  rough  conformity  of  the  limonlte  to  the  limits  of  the  limestone  rock 
indicates  a  connection  between  the  two  more  close  than  can  be  attributed 
to  accident. 

It  has  been  often  repeated  before  that  tlie  greatest  exhibitions  of  Iron 
ore  of  this  character  are  almost  invariably  found  directly  in  contact  with 
the  limestone,  and  one  would  naturally  suppose  that  the  cause  was  to  be 
sought  either  in  the  action  of  one  upon  the  other  or  in  conditions  which  re- 
Bolled  in  evolving  both  of  thorn.  It  Is  true  that  the  position  of  the  clays  In 
all  these  banks  (including  the  larger  ones  just  referred  to),  forbids  the  sup- 
position that  tlie  deposits  have  been  entirely  produced  by  Inflllratlon  from 
other  points,  for,  as  Dr.  Hunt  has  long  ago  conclusively  shown,  there  are 
Strings  and  lenticular  masses  of  iron  hydrates,  &c.,  n'hich  lie  within,  and, 
conformably  to  the  edges  of  the  kaolinized  slates,  repeating  all  the  convo- 
lutions uf  the  latter,  and  showing  other  unmistakable  signs  of  conleropo- 
raneons  history. 

Nevertheless,  the  alteration  of  the  ferriferous  minerals  which  were  the 
origin  of  these  llmonite  nests  has  apparently  gone  forward  more  rapidly 
when  there  was  an  abundance  of  carbonate  of  lime  present,  than  when  this 
rock  was  represented  by  the  argillaceous  and  schistose  members  of  the 
series  to  which  it  i;Ives  its  name. 

As  to  the  amount  of  material  necessary  to  produce  all  these  beds,  it 
might  have  been  much  more  than  furnished  by  the  Pyrite  alone,  of  which 
we  know  the  former  existence  by  the  countless  pits  and  casts  which  com- 
pletely permeate  the  strata ;  ss  I  endeavored  lo  show  several  years  ago. 
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In  oppoBition  to  the  chemiMl  hypothcBia  of  the  origin  of  these  limonlteB, 
it  la  only  Just  to  cite  the  occurrence  at  Bull's  Ran  (five  miles  south  of 
Wrighlsville,  York  County),  amongst  the  cslciferous  slate,  and  evea  the 
limestone  itaelf.  of  unusually  Urge  Pyrile  crjst&ls  still  In  s  perfect  state  of 
preservation,  though  under  conditions  very  fiivorable  to  metamorphosis. 
Perhaps  the  generally  gentler  dip  of  the  strata  at  that  point  protected  the 
pf  ritiferous  layers  from  the  percolation  ;  or  perhaps  some  other  oausa  may 
account  for  ii ;  or  perhaps  the  whole  idea  of  the  chemical  productioD  of 
limonite  is  erroneous,  though  in  its  support  may  be  mentioned  the  results 
of  the  fallowing  experimeots  : 

About  20  grams  of  crystallized  ferrous  snlphate  were  dissolved  in  100  cc. 
of  water. 

About  50  grams  of  crystalline  limestone  were  then  ground  up  into  fine 
powder,  and  placed  in  a  glage  stoppered  bottle,  toto  which  50  c  c.  of  water 
was  poured. 

Ten  cc.  of  sulphuric  acid  of  density  about  1.7  were  then  added,  and 
the  contents  agitated.  After  the  elfervescsnce  had  subsided,  the  iron  solu- 
tion was  poured  Into  the  same  beaker,  and  the  contents  again  strongly  agi- 
tated. 

After  the  subsidence  of  the  powdered  carbonate  of  lime,  and  upon  it  the 
light  precipitate  of  calcium  sulphate,  the  liquid  was  left  undisturbed.  It 
give  at  flrst  a  feeble  acid  reaction,  but  later  became  quite  neutral. 

From  time  to  time  in  the  course  of  34  hours  the  bottle  was  shaken,  and 
the  sediment  again  allowed  to  subside. 

A  light  film  of  iron  hydrate  began  to  be  perceptible  in  a  few  moments 
aft«r  the  first  shaking,  and  was  quite  perceptible  both  as  a  layer  above  the 
calcium  sulphate,  and  as  a  ring  which  formed  around  the  interior  of  the 
flask  at  the  surface  of  the  contained  liquid. 

This  can  be  observed  in  the  flask  which  I  have  brought  here,  the  yellow- 
ish brown  ring  occurring  at  atwut  the  height  of  the  upper  surCsoe  of  150 
c  c  in  this  bottle. 

It  suggested  itself  that  possibly  this  action  might  result  from  the  oiida- 
lion  of  the  iron  solution  and  precipitation  at  the  surfece.  To  test  this  the 
bottle  conl^ning  the  substances  above  described,  was  placed  in  a  beaker 
of  about  l.G  liter  capacity,  and  water  was  carefully  poured  into  tlie  latter 
BO  as  to  overflow  and  finally  submerge  the  lip  of  the  bottle  about  8  cm  be- 
low its  surface,  the  solution  trom  this  time  being  left  undisturbed. 

In  the  course  of  34  hours  or  less  there  was  a  very  copious  flocculent  pre- 
cipitate of  iron  hydrate  in  the  bottom  of  the  beaker,  and  on  the  sloping 
neck  of  the  bottle  while  the  surface  of  the  fluid  was  covered  with  an  irides- 
cent film  like  thnt  on  many  natural  chalybeate  waters. 

This  experiment  seemed  to  show  that  in  presence  of  limestone  the  neu- 
tral sulphate  of  iron  is  readily  decomposed  in  contact  with  atmospheric  air, 
and  the  sediment  precipitated  as  a  flocculent  mass  from  the  upper  snr&ce 
of  the  Quid. 

The  reaction  of  the  solution  was  entirely  neutral. 


b,Goo(^lc 


1(177.)  357  tPniEer. 

Verj  little  ot  the  precipitate  was  observed  upon  the  surface  of  the 
powder,  thu  rapidity  of  the  chemical  change  helog  proportjon&l  to  the  ex- 
tent of  surface  in  contact  with  air,  and  probably  to  the  strength  of  the  bo- 
lution.  Tbe  fact  that  the  fluid  exhibited  no  signs  of  acid  reaction  is  auffl- 
cient  pcoof  that  for  erery  molecule  of  iron  hydrate  tlius  set  free  one  atom 
of  cftlcium  tooic  its  place  aa  a  sulphate. 

To  test  whether  this  exchange  was  effected  bj  tbe  intermedialc  pro- 
duction of  iron  bicarbonate,  and  tbe  decompositioD  of  thin  at  its  contact 
with  air,  tbe  fluid  was  examined  for  carbonates  in  solution,  but  none  were 
detected. 

It  seems  probabie  then  that  in  presence  of  bodies  of  limestone  and  f^ee 
oijgen,  iron  sulphate  is  decomposed  and  its  base  precipitated  at  tbe  ex- 
pense of  the  calcium  in  the  limestone. 

Another  experiment  was  tried  to  ascertain  the  amount  of  diffusibtlity  of 
this  solution  of  iron  sulphate. 

Another  beaker  of  about  1  Ute/  capacity  was  placed  by  the  aide  of  the 
flrst,  and  filled  with  water.  A  piece  of  large  French  Altering  paper  having 
been  rolled  up.  the  ends  were  immersed  in  the  respective  bealcers.  After 
standing  for  24  hours  with  the  fluid  iu  the  beakers  at  about  the  same  lerel, 
the  oonienta  of  the  beaker  last  employed  were  tested  without  flndiug  a  trace 
of  iron  in  it. 

A  gum  tube  of  about  30  mm.  internal  cross  sections  was  then  bent, 
filled  with  water,  the  ends  stopped  by  the  thumbs,  and  placed  beneath 
the  sur&ce  of  liquid  in  the  respective  beakers. 

AfXer  two  hours  of  this  syphon  connection,  the  contents  of  the  second 
beaker  were  again  tested  without  finding  any  traces  of  Iron." 

In  connection  with  this  subject  several  years  ago  I  sought  to  explain  the 
chemical  leactions  involved  in  the  production  of  limonite  by  means  of 
limestone  in  the  following  four  chemical  equations  fh)m  pyrite  (though  I 
never  have  considered  it  necessary  to  assume  that  pyrite  was  the  only  fer- 
riferous minenil  concerned  in  ibis  production). 

Fe  S,  -4-  O,  4-  H,0  V"  P^^^-""^  "^  oxygen,  water  and"! 

^         '  -r     1  Llimestone.        O  +  H,0  -|-  CaCOj 

a.  By  taking  up  oxygen  and  one  1       ^^^       ^  g^  ^p^  ^     limestone.] 

molecule  of  H,0  J 

b.  By  decomposing!  molecule  of )  _       FeSO,  +  CaSO.  +  CO,  -j-  H,0 

CaCO,  /  ~  [Ox.  Aq.  limestone.  ] 

c  By  decomposing  one  molecule  1  (Ca80.),  +  HJe  CO, 

of  CaCO,  and  absorbmg  1  >  =  ,„      .      ,  J    ,        , 

^      ,,,  n  ['-'*•  M-  iimestone.l 

molecule  of  H.O  ' 

d.  By  oxidation  in  air   (twice)  (Ca90,),+ H^Fe.O^  +  (CO,), 

the  previous)  1  [Ox,  Aq.  limestone.] 

It  now  appears  however,  that  the  intermediate  stage  of  iron  bicarbonate 

is  not  necessary,  but  that  the  oxide  may  be  directly  produced  after  tbe  hy- 

■Tlie  some  experiment  waa  tricil,  niter  the  beakum  hud  been  connected  by  a 
eoLumn  ot  water  for  over  a  week,  wttli    tie  same  result. 
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(H,0),  +  0  +  (Peso,),  +  (CaCO,),  ^  (CaSO,),  +  H,Fe,0,  +  (CO,)^ 

In  the  region  whicb  I  have  studied,  it  seems  to  be  as  difficult  to  define 
any  liorlzon  or  horizons  of  bjdromica  slate  as  to  deSne  an  boriion  of 
moisture,  or  of  bard  and  soft  roclc.  Eydromica  slate  in  tbe  counties  before 
named  occars  at  an;  borizon,  and  in  all  possible  relative  positions  to  tbe 
liraestoDe,  So  far  as  I  have  been  able  to  judge  tbe  relations  of  tbescstrsta  to 
the  limonite,  they  are  twofold  :  1st,  as  a  carrier  of  Ibo  pyrites,  and  perhaps 
other  iitin  bearing  minerals,  whicb  bj  their  separation  from  tbe  other  con- 
stituents have  been  washed  down  and  collected  in  tbe  impervious  strata 
aetualls  beneath  tbem.  2d,  as  tbe  material  out  of  wbicb  tbe  impervious 
clays  themselves  have  been  produced. 

As  to  the  age  of  these  bydromicos,  they  appear  to  be  represented  in  the 
rocks  of  several  ages.  There  are  some  wbicliseem  to  be  intercalated  with, 
and  therefore  of  tbe  same  age  as  the  limestone  itself. 

Some  are  found  geologically  beneath  the  limestone  and  intercalated 
among  the  clilorites.  quarlzites.  and  ortbofclsiieB  of  the  South  Mountain 
group. 


Crgllalhgraphff  in  Sculpture. 

Bt  Pbrsifoh  Fbazer,  Jr. 

(,B«ad  before  the  American  FMlo*ophieal  Society,  January  i,  1878.) 

Hr.  Spring  an  artist  and  a  modeler  in  clay  has  conceived  tbe  ingenious 
idea  of  making  the  human  head  out  of  a  number  of  plane  surfaces  of  dif- 
ferent area,  and  ho  designs  these  models,  less  to  aid  in  leaching  anatomy 
than  to  aid  in  teaching  sculpture. 

There  are  some  fifty  planes  more  or  less  represented  on  Ibe  amal!  models 
such  as  this  here  shown,  and  of  course  it  is  of  value  to  be  able  to  designate 
each  of  them  by  some  succinct  and  comprehensive  notation. 

It  was  suggested  to  Mr.  Spring  to  apply  to  crystallogmpby  for  this 
purpose. 

The  head  here  represented  is  of  a  bigb  CaucBMan  type,  unless  I  am  de 
ceived.  and  the  symmetry  of  the  features  is  as  striking  as  their  representa- 
tion by  planes  is  novel. 

Of  course  since  a  plane  represents  a  certain  portion  of  such  variable 
parts  as  the  flesh,  lips,  ear,  &c.,  no  crystallograpbic  formula  would  repre- 
sent the  same  feature  on  each  of  two  twins,  nor  would  it  represent  the 
same  Individual  in  difierent  ^mes  of  mind,  and  states  of  physical  con- 
dition, viz. ;  angry  ;  sentimental ;  ader  dinner  ;  after  sleep,  &c. ;  neverthe- 
less, a  sort  of  rough  approximation  to  his  mean  condition  will  enable  if 
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Kt  trery  man  (o  get  his  own  crjetalli^rapliic  formula,  at  least  that  of  his 
rue  to  be  expressed. 

Il  must  be  borne  in  mind  too  tliat  the  plnncs  here  ahowo  are  not  abso- 
Inlel;  correct,  but  simply  an  arbitrary  seriGs  laid  on  by  that  moat  difficult 
of  all  persoas  to  calculate  exactitudes  from  —  a  sicillful  artist. 

Id  spite  of  this  (and  to  give  the  names  rather  of  the  things  each  Indi- 
cidoal  moat  nearly  resembles  than  what  it  actually  is,  and  thus  aid  the 
student  In  deriving  and  placing  them),  the  following  attempt  was  made  : 

Even  with  the  most  symmetrical  human  face  a  slight  consideration  will 
coDvince  one  that  the  Triclinic  System  or  the  System  of  Ptnacoids  is  the 
only  one  which  will  serve  to  represent  all  the  planes;  nevertheless  the  zone 
of  Ducnidemes  require  amonoclinichabit :  and  even  this  fails  in  many  cases 
oring  to  a  lack  of  parallel  pairs  :  so  that  one  is  obliged  to  introduce  the 
somewhat  crystal lographically  confusing  notion  of  a  single  plane. 

Tet  the  general  parameter  relations  of  such  a  plane  and  the  poaition 
wtiich  it  occnpiea  above,  below ;  in  fh>nt,  in  rear  ;  right,  or  led  ;  being  indi- 
ciled  by  P',  P.,  'P,  .P  for  the  front  (when  necessary,  adding  for  tbe  rear 
P',  P„  'P,  ,P^  its  actual  position  on  the  model  may  be  sufficiently  well 

Kot  that  this  is  not  found  in  nature  for  some  calamine  and  tourmalines 
ban  the  peculiarity  of  being  asymmetrical  or  hemimorpbic;  and  inatanceB 
of  a  lower  termination  of  one  l>aaal  plane  and  an  upper  one  of  a  pyramid 

Assuming  tbe  upper  trapezoid  on  the  model  to  be  the  basal  plane  or  OP 
of  some  triclinic  prototype,  the  following  represent  some  of  the  principal 
foruu  represented : 

•m"*  00 upper  forehead.  1 

fn  p  00 middle  frontal. 

tq  P  OB bridgeofnose.  Zone 

r  p  CO middle  of  upper  lip.  \  of 

8F« upperchin.       Macrodomes. 

t  P  00 middle  chin. 

up  a> under  chin,  j 

0  f  Top  of  head  and  plane  of  nostrils....  Basal  PJnacoid. 

<D  F  (D  Front  and  back  of  neck Hacropinacoid. 

<£>  ^  <e  Side  planes  of  neck Brachyplnacoid. 

m'P-  upper  skull  (4  pli 

nP-   upper  skull  (4  pli 

q-P-  ..aide  frontals  and  lower  occiput  (4  planes; 
r-P'  ..side  occiput  and  middle  cheeks  (4  pli 
t'P'  ..side  skull  front  and  above  ears  (2  pli 
y-P- .cheeks  beside  nose  (2  ph 
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also  cheek  by  back  Jaw  and  posterior  skull  by  >  Prism. 

Of  course  it  is  understood  that  m,  d,  t,  r,  Ac,  are  simply  coefficients  by 
aeaas  of  which  to  derive  all  the  forms  to  which  they  refer  in  parameter 
values  from  some  typical  P  whose  parameter  valnes  must  be  aeeained  u 
normal. 

The  whole  object  is  merely  to  enable  the  sculptor  to  give  each  plane 
a  name  and  not  entirely  an  arbitrary  one. 


On  It  StrUii  of  ChemieaX  AnalyiU  of  Biluri-Cambrian  Linuttone  B»dt  in 
Cumbartand  Countg,  P(nnisltnnia. 

B»  J.  P.  Lesley. 

(Btad  before  th«  Amtrican  PhOoiophieal  Botietg,  Deeembtr  21,  1877.) 

The  mixture  of  magnesia  with  lime  in  dolomite  rocks  has  always  stimu- 
lated and  baffled  geologiciil  speculation,  and  given  birth  to  opposite  hy- 
potheses ;  some  of  them,  such  as  that  of  the  issue  of  magnesium  vapors 
from  the  interior  of  the  earth,  absurd  enough  :  others,  such  as  that  re- 
cently propounded  by  Hr.  W.  L.  Oreen,  British  Minister  at  Honolulu,  who 
derives  the  magneBia  from  olivine  in  lava,  very  suggestive  of  truth. 

I  have  long  felt  that  no  sound  basis  for  speculation  had  t)een  secured  so 
long  as  the  collectiOQ  of  facts  consists  merely  of  analyses  of  sporadic  speci- 
mens of  limeatooe  and  dolomite  roclcs.  I  therefore  directed  Hr.  R.  H. 
Sandera,  ol  the  Pennsylvania  Geological  Survey,  to  make  a  careful  section 
of  the  SitarO'CBmbrian  strata  exposed  for  a  quarter  of  a  mile  along  the 
west  bank  of  the  Susquehanna  River,  opposite  Hnrrisburg,  both  by  the 
deep  cuttings  of  the  North  Pennsylvania  Railroad,  and  by  quarries.  This 
was  done  in  connection  with  his  field  work  in  Cuml>erland  County. 

Mr.  Joseph  Harlshorne  was  also  directed  to  take  duplicate  samples  fVom 
every  stratum,  thick  or  thin,  in  this  section  ;  one  at  railway  grade,  and  the 
other  at  the  top  of  the  exposure  (sometimes  SO'  high)  ;  to  analyse  them  in 
the  laboratory  of  the  Survey  at  Harrishurg.  This  he  has  done,  and  is  sUU 
doing,  devoting  his  entire  time  and  attention  to  the  selection  of  the 
samples  in  litu,  and  their  determination  in  the  laboratory.  In  all  cases  of 
doubt  the  analyses  have  been  duplicated  and  sometimes  triplicated  ;  and  a 
report  of  all  analyses  as  fast  as  made  is  forwarded  to  headquarters. 

Of  the  whole  canformable  series  of  beds  numbered  from  the  topmost 
(dipping  about  30'  to  the  south)  No.  1  down  to  No  9S,  Ur.  flartsliornc  lias 
03  yet  only  analysed  from  No.  1  to  No.  46.     But  the  generalization  which 
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Uie  seriea  rorestudovs  is  bo  interesting  &nd  novel  that  I  ventnre  to  present 
it  to  the  notice  of  the  Society,  snd  its  correspondents. 
Hr.  Sanders'  report  of  the  beds  is  as  foUowB : 


LUholo([lea1  character. 


Limestone,  liglit  gray. 
cLrk'b 


k  blue, 
dark  grey. 

darlc  biue,  with  numerous  lenses  of  flint, 
dark  biue.  , 

light  blue. 

light  blue  ;  seams  of  calcile  ;  fault  of  IS", 
dark  biue. 

dark  grey  ;  some  cslcite. 
dark  gray ;  calciie. 
gray- 
Eray- 
darlj  grey. 
dark  blue, 
(lark  blue, 
light  gray. 

light  gray ;  with  caldte. 
light  grey, 
dark  gray. 

dark  blue  :  with  some  flint. 
light  gray  ;  with  some  flint. 
dark  blue ;  with  streaks  of  flesh  colored. 
light  grey  ;  with  a  great  deal  of  calcite. 
dark  blue, 
dark  blue. 

dark  biue  ;  seams  of  calcite. 
light  gray, 
darlc  blue. 

light  gray;  large  amount  of  calcite. 
dark  blue ;  few  veins  of  calcite. 
dark  blue  ;  few  veins  of  calcite. 
iiglit  gray, 
dark  gray  ;  calcite. 
dark  blue  ;  with  white  spots, 
dark  blue. 

light  gray :  with  seams  of  calcite. 
dark  bine. 

light  gray;  Beams  of  calcite. 
dark  Cray;  seams  of  calcite. 
bluisb  bUck. 
bluish  black, 
bluish  block  :  black  flint. 
dark  gray;  with  calcite. 
light  gray. 

light  grey  ;  with  calHte. 
light  grey  ;  with  calcite. 
dark  gray  ;  black  flint. 
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T 

ps 

o 

£ 

!l 

49 

4' 

0" 

light  gray ;  aeams  of  calcite. 

SO 

0' 

5" 

■'        lilhlblue. 

61 

5' 

3" 

"        dark  blue;  few  seams  of  calcite. 

sa 

0' 

11" 

light  blue. 

53 

0" 

gray;  Teios  of  calcite. 

M 

1' 

10" 

gray;  veins  of  calcite. 
light  and  dark  gray. 

OS 

3' 

0" 

66 

1 

10" 

light  bine. 

57 

0' 

10" 

light  gray  ;  spota  of  calcite. 

68 

3' 

*4" 

"        dark  gray  ;  lenses  of  flint. 

69 

5' 

8" 

light  gray. 

60 

6' 

4" 

dark  blue  ;  masses  of  fliDt. 

61 

1' 

9" 

"        light  gray  ;  seams  of  calcite. 

63 

14' 

0" 

"      d^k  Biul 

68 

3' 

10" 

"         dark  gray  ;  much  flint. 

64 

6' 

6" 

"        dark  blue  ;  clearage  plnuea  caldte. 
ligbt  gray  ;  ftall  of  calcite. 

ee 

3' 

8" 

66 

4' 

«" 

dark  blue  ;  with  calcile. 

67 
68 

% 

8" 

gray,  with  H  reddish  tinge, 
lighlgray. 

69 

5' 

0" 

dark  blue,  with  yellow  streaks. 

70 

3' 

3" 

"        light  gray, 
bluish  black. 

71 

1' 

3" 

72 

%' 

3" 

lighlgray;  calcite. 

73 

8' 

0" 

dark  gray. 

74 

6' 

0" 

dark  blue  ;  some  little  calcite. 

76 

5' 

3" 

lighlgray;  aeama  of  calcite. 

76 

1' 

9" 

light  gray. 

77 

6 

8 

"         liihtlry. 

78 

7 

3 

Hglit  gray,  part  flesh  colored. 

79 

6 

6 

dark  blue. 

80 

11 

0 

light  gray,  streaks  of  flesh  colored. 

81 

1 

5 

light  gray. 

82 

S 

S 

dark  blue. 

1 

5 

light  gray. 

84 

3' 

B" 

dark  gray. 

dark  blue. 

very  dark  blue. 

light  gray  ;  full  of  caldle. 

dark  blue. 

dark  grey  ;  some  calcite. 

dark  gray,  and  flesh  colored. 

dark  gray. 

light  gray^ 

dark  gray  (several  beds  all  alike). 

light  gray ;  calcite. 

dark  gray. 

dark  blue. 

dark  gray. 

dark  gray. 


b,Goo(^lc 


W7T.)  263  [L«*ley. 

This  last  and  lowest  bed  visible  st  the  north  end  of  the  eiposare  is  cal- 
calsted  by  Mr.  Saoders  to  lie  1380  feet  above  the  lowest  bed  of  the 
whole  seriesofCambro-siluriaa  limestones,  or  in  other  words,  1280'  higher 
In  the  Palffiozoic  sfslem  than  the  Potsdam  Sandstone.  This  calculation  is 
made  by  projecting  curves  according  to  all  the  observed  dips  between  the 
north  end  of  exposure,  and  the  edge  of  the  slate  coantry  to  the  north, 
checked  by  dips  in  a  series  of  exposures  on  the  east  bank  of  the  river.  It 
ia  not  necessary  to  go  here  Into  a  discussion  of  the  existence  of  a  great  np- 
throw  fault  between  the  limestones  and  slates. 

The  topmoet  bed.  No.  1,  of  the  series  is  therefore  1280*  +  436'  =  1706' 
above  the  Potsdam  Saudstone. 

The  upper  limit  of  the  limestones,  where  they  pass  conformably  beneath 
the  Utica  or  Hudson  Biver  slates,  is  seen  several  miles  down  the  river.  By 
projecting  dip-curves  in  the  interval  Mr.  Sanders  measures  an  additional 
thickuess  of  limestones  amounting  to  181S  feet. 

Tbe  tolal  observed  thickness  of  the  great  limestone  formation  (No.  II  of 
the  old  Pennsylvania  Survey  including  representatives  of  Calciferous, 
Chazy,  Birds'  eye,  Black -river,  and  Trenton  limestones)  is  35S5'. 

Tbe  beds  selected  for  examination  lie  therefore  a  little  below  the  middle 
horizon  of  the  mass,  and  undoubtedly  belong  to  the  "Calciferous  Lime- 
stone Formation"  of  the  New  York  geologists,  the  Magnesian  Limestone 
Funnatlon  of  the  Western  geologists. 

All  these  beds  contain  carbonate  of  magnesia ;  but  while  in  some  of 
them  the  percentage  of  this  element  ia  very  low,  as  low  as  1%  or  3%,  it 
rises  in  others  very  high,  even  to  37%.  Some  of  the  beds  may  therefore  be 
spoken  of  as  pure  limestones,  and  others  as  true  dolomites.  The  remarkable 
features  however  are  :  1.  That  by  virtue  of  soma  unknown  law  very  few 
of  the  beds  seem  to  occupy  an  intermediate  place  or  exhibit  a  mixed  or 
moderate  character;  and  8.  That  the  two  extreme  types  alternate,  every 
other  bed  being  limestone,  and  every  other  bed  being  dolomite. 

The  astonishing  regularity  of  tbb  law  is  not  so  evident  to  one  who 
merely  reads  the  table  of  analyses,  but  unmistakably  forces  itself  upon  the 
attention  if  the  reader  converts  the  table  into  a  diagram.  Whether  the  law 
rules  over  the  sequence  of  the  whole  series  of  88  beds  is  yet  to  be  discov- 
ered. Even  if  it  does  we  cannot  safely  formulate  it  as  a  law  determining 
tbe  distribution  of  the  carbonate  of  magnesia  throughout  tbe  8535  feet  of 
Slluro-camhrian  limestones.  But  such  a  law,  whatever  be  its  restrictions, 
demands  the  earnest  attention  of  chemists  and  geologists. 

The  following  table  then  gives  tbe  percentage  of  earbonaU  of  magrtaia 
in  each  bed  :  in  column  A  at  railway  grade  :  in  column  B  at  the  top  of 
tbe  cut,  or  quarry.  Also,  the  carbonate  of  lime,  column  C,  railway  grade, 
column  D,  top  of  cut.  Also,  imolubU  material,  column  E,  at  grade,  column 
F,  at  top. 
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Number  of  bed 

Cwb.  Magnesia. 

Carb 

Lime. 

IDM>1. 

""""?• 

1 

86.fl 

38.8 

58  8 

57.0 

4,6 

4.0 

2 

88.5 

8,97 

5s!6 

56.3 

5.8 

as 

3 

88.1 

a.  7 

56.8 

87.6 

4.7 

as 

4 

1.8 

l.B 

94.0 

97.1 

8.8 

1.4 

B 

1.4 

0.7 

96.4 

97.3 

1.9 

2.1 

S}« 

1.4 

1.8 

95.5 

97.8 

1.6 

1.0 

8.6 

3.7 

87.1 

87.4 

9.7 

9.0 

7 

14.5 

7.5* 

8S.8 

87.5* 

3.1 

3.9* 

8 

24.8 

27.lt 

68.8 

67.6t 

6.5 

6.4t 

e 

8.1 

8.2 

90.7 

90.3 

1.9 

6.7 

10 

1.8 

1.8 

97.6 

98.7 

1.1 

3.3 

11 

32.4 

20.0 

66.0 

75.9 

1.6 

3.6 

12 

2.3 

1.9 

96.8 

97.3 

1.3 

1.4 

18 

2.4 

11.9 

95.8 

88.9 

i.e 

8.4 

14 

4.4 

1.0 

92.4 

97  Jl 

8.4 

1.8 

15 

1.8 

3.0 

91. 8 

97.1 

1.1 

1.2 

16 

1.1 

83.4 

97.7 

60.1 

1.1 

6.9 

17 

1.2 

4.3 

97.0 

98.6 

1.8 

3.1 

18 

80,8 

84.6 

65.3 

62.8 

8.6 

3.9 

18 

3.0 

0.8 

96.4 

98.7 

0.7 

0.S 

20 

18.5 

24.3 

76.8 

71.5 

5.3 

4.8 

21 

8.8 

1.8 

93.7 

97.4 

1.9 

1.8 

32 

30.8 

28.8 

65.3 

64.3 

8,4 

6.6 

23 

1.8 

2.0 

94.8 

93.1 

8.9 

4,8 

24 

38.8 

23.6 

88.9 

68.9 

7.4 

6.3 

25 

6.8 

6.3 

90.0 

71.0 

8.4 

22.9 

28 

28.5 

18.1 

H3.8 

75.7 

6,3 

5.6 

87 

6.7 

2.0 

81.8 

91.2 

13,0 

4.0 

28 

29.1 

81.4 

85.0 

«2.4 

5.4 

5.4 

29 

1.1 

1.5 

98.9 

97.9 

0.8 

0.9 

30 

27.  T 

25.1 

61.0 

84.3 

10.9 

10.3 

81 

1.7 

1.0 

98.7 

97.6 

1.7 

1.8 

32 

1.6 

1.3 

97.8 

96.8 

1.1 

1.5 

83 

18.8 

25.7 

75.2 

67.3 

4.7 

6.9 

34 

15.0 

3.5 

81.6 

93.6 

3.7 

2.8 

8fi 

17.0 

18.3 

T9.7 

83,0 

3.9 

2.8 

36 

8.2 

1,6 

87.7 

98.7 

1.6 

0.8 

87 

83.6 

37.3 

61.5 

5,63 

4.7 

6.1 

88 

1.7 

2.2 

96.9 

95.8 

1.4 

1.9 

39 

85.0 

84.8 

55.6 

57.3 

6.9 

6.6 

40 

1.8 

1.3 

93.8 

91.0 

1.3 

7.9 

41 

22.5 

28.2 

73.6 

6.65 

3.4 

4.8 

43 

3.0 

96.2 

3.4 

48 

1.7 

7.6 

97.2 

90.1 

0.7 

1.8 

44 

20.5 

37.1 

63.4 

68.2 

8.4 

3.6 

4S 

1.9 

2.3 

94.3 

96.8 

8.6 

2.2 

4« 

26.9 

57.8 

66.2 

8.0 

5.7 

•Bed  7 

SdnnnyBls   21.7 

H 

tBedg 

30.6 

ea.v 

6.1 

■ample  lalermedlBle  between  Ibe  top  and  ba(- 
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Tbe  percentage  of  Carbonate  of  iron  in  these  beds  r 
rnnplea  taken  at  railway  grade  ; 72S 


and  tbe  samples  at  the  top  exhibit  about  the  same  Tsriatlons  within  tlie 
same  iimits,  bed  16  showing  1.W4  ;  bed  39.  l.BM  ;  bed  41,  1.538;  bed  44, 
1.587  ;  bed  46,  1.553,  and  all  the  rest  falling  below  one  per  cent. 

The  percentage  of  Alumina  is  extremely  low,  beiug  nil  in  many  of  the 
beds,  and  .003  .020  .030  .180,  rising  id  four  instances  to  .300  .350  .479 
and  .600  in  the  first  set  of  samples,  and  to  .390  in  one  instance  in  theotlier 


The  percentage  of  Sulphur  in  tbe  first  set  of  samples  taken  Ctom  the 
bottom  of  the  cuttings  Is  as  follows  ; 048 


and  in  the  second  set  keepe  slxiut  tbe  same  range,  but  nerer  exceeds  .300 
except  in  the  third  (3.60),  twenty-seventb  (.323),  forty-flnh  (.807),  and 
thirty-third  (.438)  beds. 

The  percentage  of  Photphora*  in  the  first  set  is  as  follows ; 


the  highest  being    .018.— In   tbe  second  set  three  go  up  to  .010,  two 
others  to  .CIS,  one  to  .016,  one  to  .017,  and  one  as  high  u  .061. 

PROC.  AMER.  PKILOe.  80C.  XTII.  100.  3g.      PBTNTED  FEB,  3,  1878. 
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The  percentage  o(  Carbonaceous  ni 


'  in  the  QtbI  set  ranges  as  foUuwB  : 


104 


.09U 


the  highest  being  .472  aDd    .590. — In  the    second  set    the   i 
carbonaceous  matter  rises  to  .313  (45tb  bed)  .230  (dth  b)  .800  <6tb  a)  .450 
(28th)  .540  [Uibh 

All  attempts  to  generalize  the  results  must  be  deferred  until  the  series  of 
analyses  shall  be  completed. 

Ni>TB.— January  30,  1878.  The  following  additional  analyses  have  been 
received  ttora  Mr.  Hartsborne.  Bed  6  was  subdivided  into  an  upper  and 
a  lower  portion,  although  no  bed  plate  subdivision  in  lilu  could  be  detected  ; 
solid  limestone  was  seen  graduating  downwards  into  laminated  limestone, 
almost  a  slate.  The  eicess  of  insoluble  materials  in  6A.  over  6a.  shows  the 
caDse  of  the  structure  : 


8.8 


SB.  9 


B2.0 
M.5 


5.T 
28.6 


2S.S 
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[Continued  from  page  16.] 
Meteorological  Institute  of  Vienna,  October  1  (96,  88) ;  As- 
tronomical Society  of  LeipBig,  September  17  (99);  Royal 
Academy  at  Munich,  July  1  (97);  the  Wurtemburg  U^ion 
at  Stattgardt,  August  1  (95,  96,  97  and  98,  returning  also 
duplicates) ;  the  Victoria  Institute,  September  15  (99) ;  Sta- 
tistical Society,  September  27  (99) ;  and  M.  M.  Barcena, 
Mexico,  September  29  (97,  98,  99). 

Letters  of  envoy  were  received  from  the  R.  Swedish  Acad- 
emy, June,  1877  ;  R.  Bavarian  Academy,  July  1, 1877  ;  and 
Cambridge  Philosophical  Society. 

Donations  for  the  Library  were  received  from  the  Imp. 
Academy  of  Russia  ;  R.  Swedish  Academy ;  R.  Danish  So- 
ciety ;  R.  Observatory  at  Prag ;  Geological  Institute  and  An- 
thropological Society  at  Vienna ;  the  German  Geological 
Society  at  Berlin;  the  Societies  at  Bremeu,  Giessen,  Gorlitz, 
and  Stuttgardt ;  the  R.  Observatory  and  R.  Academy  at 
Munich;  the  Vaudoise  Society  dnd  M.  Henri  de  Saussure, 
and  M,  F.  W.  C.  Trafford;  the  Geograph.  and  Anthropolog- 
ical Societies,  Academy  of  Medicine,  Museum  of  Natural 
History,  Annales  des  Mines,  R^vue  Politique  and  M. 
Hugo,  of  Paris;  Physical  Society  at  Bordeaux;  Natural 
History  Society  at  Bordeaux ;  Academy  at  Brussels ;  Vic- 
toria Institute  ;  R.  Geographical,  Zoological  and  Antiqua- 
rian Societies,  and  London  Nature  ;  Cambridge  Philosophi- 
cal Society;  Canadian  Journal,  Toronto;  Essex  Institute; 
Prof.  O.  C.  Marsh  ;  Penn  Monthly;  Medical  News  ;  Ameri- 
can Journal  Med.  Sciences;  Mr.  Geo.  K  Emory  of  Lynn, 
Mass. ;  Botanical  Gazette,  Ind. ;  and  the  Meteorological 
Observatory  at  Mexico. 

Aq  obituary  notice  of  the  late  Vice-President,  John 
Chapman  Cresson,  was  read  by  Mr.  Fraley,  followed  by 
remarks  and  reminiscences  by  Mr.  Roberts. 

A  communication  entitled :  "  On  Land  Plants  in  the 
Siluriaa  of  N.  A.,  and  on  a  Fungus  discovered  in  the  Coal 
Measures  of  W.  Pennsylvania.  By  Leo  Lesquereux,"  was 
read  by  the  Secretary. 
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Oq  motion,  the  Secretaries  were  anthorized  to  print  the 
8°  plate,  accompanying  the  memoir,  drawa  and  published  in 
the  Proceedings. 

Dr.  Creason  communicated  the  analysis  of  a  specimen  of 
coal  from  Pulaebi  county,  Va.,  which  he  exhibited  aud  dis- 
cussed with  other  members  present. 

Prof.  Chase  announced  that  at  the  request  of  Mr.  Hall  he 
had  sought  and  found  a  harmonic  series  which  exactly 
adapted  itself  to  the  radii  of  the  observed  orbits  of  Deimoa 
aud  Phobus,  to  the  radius  of  Mare,  and  to  the  centre  of  oscil- 
lation in  Mars,  and  gave  the  correspondence  of  the  theoreti- 
cal aud  observed  numbers  on  the  black  hoard. 

Permission  was  given  the  Secretaries  to  report  their  CoaU 
slack  advertisement  at  the  next  meeting. 

Peading  nominations  839, 840, 841  and  842  were  read,  and 
839  ballotted  for. 

On  scrutiny  of  the  ballot  boxes  the  election  of  Mr.  W.  B. 
Taylor,  of  the  Patent  Office,  Washington,  D.  0.,  was 
announced  by  the  Chairman. 


Slaied  Meeting,  November  2, 1877. 

Present,  16  members. 

Vice-President  Mr.  Pbicb  in  the  Chair. 

A  letter  accepting  membership  was  received  from  Mr. 
Wm.  B,  Taylor,  dated  Washington,  D.  C,  October  26, 1877. 

Letters  of  acknowledgment  were  received  from  the  New 
Zealand  Institute,  Wellington,  September  7, 1877  (Trans. 
0.  8..  I  to  VI ;  N.  8.,  I  to  XIV,  and  XV,  i.  ii. ;  Proc.  Vm 
to  XVI,  except  No.  96) ;  from  the  Lond.  Soc.  of  Antiquaries, 
October  9,  1877  (99) ;  and  the  R.  8.  Edinboro',  October 
13, 1877  (99). 

A  letter  of  envoy  was  received  from  the  Central  Physical 
Observatory  at  St.  Petersburg,  September,  1877. 

A  letter  requesting  No.  88  was  received  from  the  R.  In- 
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stitution'  of  8.  B.,  dated  October  11,  1877.    On  motion 
the  request  waa  granted. 

A  letter  requesting  information  concerning  the  publica- 
tione  of  the  Society  previous  to  1876  was  received  from  F. 
Leypoldt,  N.  T. 

Donations  for  the  Library  were  received  from  the  R.  S. 
New  S.  Wales ;  (5en.  Stone  of  Cairo ;  Met.  Oba.  Dorpat ; 
Soc.  at  TTlm ;  Revne  Politique ;  R.  Ast.  S.,  and  London 
Nature ;  Dr.  E.  Jarvis,  Mass.;  A.  Antiq.  S.  "Worcester,  Mass.; 
Water  Department  of  Philadelphia;  Mr.  C.  W.  Hart;  Prof. 
K  D.  Cope;  Intemat.  Medical  Congress;  Mr.  S.  H.  Scudder, 
and  the  U.  S.  Coast  Survey. 

Prof.  Cope  exhibited  a  number  of  line  teeth  and  other 
remains  of  Triassic  vertebrates,  found  by  Mr.  Wheatley  at 
his  copper  mines  near  Phcenixville,  and  laid  on  the  table 
for  publication  in  the  Proceedings  "  Descriptions  of  extinct 
Vertebrata  from  the  Permian  and  Triassic  formations  of  the 
United  States,  by  E.  D.  Cope,  a  part  of  which  was  a  MSS. 
record  of  remarks  made  by  him  August  17,  1877.  The  de- 
scriptions in  the  paper  apply  to  the  following  new  names: 
PiUcEoctonns  appalackiensis,        Lj/soropkus  Incartnatus^ 

"  aidacodus,  Diptocautua  calamandroides, 

Glepsysaurus  veatleianus,  Strigilina  gurleiana, 

Suckoprion  cyphodon,  Ci^nvdvus  pusillus, 

Belodon  caroUnienais,  Orthacanihus  quadrisenaiua^ 

Cricotua  gibaonii,  aud 

"       discophonts,  ArcfuBobelm  vellicatas. 

Professor  Marsh  inquired  what  authority  the  Society 
assigned  to  the  dates  of  publication  affixed  to  its  extra  cO[>- 
ies  of  papers  in  the  Proceedings  distributed  by  their  authors, 
and  how  such  dates  were  fixed,  urging  the  importance  of 
established  and  well  understood  rules  for  the  government  of 
the  practice  in  such  cases. 

Atler  much  discaaaion,  it  was,  on  motion  of  Mr.  Lesley, 

"Rnolved,  That  the  Secretaries  be  directed  to  use.  in  case  of  separata 
or  extras,  and  at  the  foot  of  the  lost  page  of  the  same,  the  phrase  '  Printed 
(sach  a  date}'  viz  :  the  date  of  the  day  of  the  completed  printing  of  each 
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The  Secretary  read  an  imperfect  list  of  fossils  collected  by 
Mr.  C.  E.  Hall,  Palseontologist  of  the  Survey  of  Pennsylva- 
nia, at  Harvey's  Five  Points,  in  Westmoreland  county,  Pa., 
from  a  horizon  in  the  Lower  Barren  Coal  Meaaares,  aboat 
SOO'  below  the  Pittsburgh  Coal  and  theretore  about  200O 
feet  above  the  supposed  or  presumptive  top  of  the  Chemung 
Formation,  one  of  which  appears  to  be  Streplorhynmts  Che- 
mungensis,  var.  arctostriaius  of  the  Chemung  Group  in  the 
State  of  New  York  {see  N.  Y.  Pal.  Vol.  IV.  p.  71),  and 
another,  Amhocmlia  umAonata,  ver.  gregaria,  does  not  seem  to 
differ  from  that  found  in  the  Chemung  of  New  York,  yet 
occurs  here  in  great  numbers,  and  in  some  cases  composes 
almost  the  whole  mass  of  the  rock.  These  fossils  are 
accompanied  by  a  Streptelasma  too  imperfect  to  be  specified, 
and  by  undetermined  species  of  Ckonetes,  Produetua,  Athyris 
and  Gardiomorpha.* 

Professor  Frazer  made  some  preliminary  remarks  upon  a 
hitherto  unnoticed  trap  dyke  extending  for  miles  through 
Lancaster  county,  in  Pennsylvania,  into  or  towards  the 
Welsh  Mountain.  Its  importance  arises  from  the  fact  that 
it  passes  through  the  Nickel  Miue,  and  through  the  North 
Valley  Hill,  of  assumed  Potsdam  sandstone. 

Pending  nominations  Nos.  840, 841, 842  and  new  nomina- 
tions Nos.  843,  844,  845,  846,  847,  848,  849  and  850  were 
read. 

An  application  for  the  Coal-slack  Premium  from  John 
R.  Peters,  M.  E.,  of  Dover,  Morris  Co.  N.  J.,  was  received 
through  Mr.  Briggs,  and  referred  to  the  Committee  on  that 
subject. 

A  form  of  advertisement  suggested  by  Mr.  Fraley  to  the 
Secretaries  was  referred  to  their  consideration. 

Mr.  Briggs,  who  objected  to  certain  expressions,  moved 
the  following  resolution,  which  was  referred  to  the  Board  of 
Officers,  after  the  word  "approved"  had  been  struck  out 
with  the  consent  of  the  mover. 
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Whbrkas  Uie  AmericMJi  Philoaophical  Society  at  its  meeting  on  Norem- 
ber  11,  18fl6,  pamed  the  foIlowiDg  resolution  : 

Ketoktii,  Tbat  the  Board  of  Officers  and  Council  be  authorized  to  offer  a 
premium  of  Five  HuDdred  Dollars  for  any  successful  process  by  which 
Anthracite  Coal  Dust  may  be  ecooomically  utilized,  euch  premium  to  be 
competed  for  and  awarded  In  such  manner  as  the  Board  of  Officers  and 
Council  may  designale,  and  the  premium  if  awarded  to  be  paid  out  of  the 
Accumulated  income  of  the  Magellanic  Premium  Fund,  and 

Whereas,  the  American  Philosophical  Society  as  custodian  of  the 
U»gellanic  Fund  as  well  as  in  its  character  as  a  Scientific  Institution  should 
titke  every  precaution  that  the  premium,  if  granted,  should  be  given  to  such 
person  or  persona  as  may  establish  their  right  to  the  same,  both  on  the  mer- 
it* of  their  claim  and  by  their  title  as  claimants,  therefore 

BatoUxd,  That  the  Board  of  Officers  and  Council  be  requested  to  desig- 
nate (he  manner  of  the  competition  and  award  for  the  instruction  of  the 
Committee  and  of  the  several  applicanie  In  the  following  regards : 

lat.  As  to  the  process— Where  a  claim  is  based  on  any  alleged  invention 
or  discovery,  the  priority  or  originality  must  be  proved  to  be  with  tlie 
claimant  to  allow  him  to  be  considered  entitled  to  the  premium. 

3d.  As  to  the  successful  process — When  the  clmm  is  founded  upon  the 
introduction  and  bringing  into  general  public  use  well-known  processes, 
the  commercial  or  mechanical  importance  of  which  have  heretofore  been 
nnappreciated,  the  instrumentality  of  the  person  or  persons  claiming,  in 
effecting  the  result  will  be  investigated,  both  as  regards  other  claimants,  if 
any,  and  also  as  against  others  who  may  not  have  applied  for  the  premium 
In  order  that  the  premium  may  not  be  awarded  In  default  improperly. 

Sd.  As  to  economical  utllimtion — It  must  tte  proved  to  the  satisfaction  of 
the  Society  tliat  the  particular  process  on  which  the  premium  Is  claimed, 
shall  not  only  have  operated  successfully  as  a  process  both  experimentally 
and  in  practice,  but  shall  have  so  utilized  anthracite  coal  dust  as  to  have 
given  n  merchantable  value  to  the  same  in  the  general  markets  for  anthra- 
cite ccal,  or  sball  have  demonstrated  the  economic  substitution  of  dust  for 
olber  coal  in  so  large  quantities  as  to  materially  aid  the  manuracturing  in- 
dustries of  the  country. 

4th.  The  Board  of  Officers  and  Council  are  also  requested  to  so  regulate 
the  conditions  of  the  award  that  by  no  possibility  any  allegation  of  favor- 
itism can  be  made,  should  the  premium  fall  to  a  member  of  the  Society. 

The  form  suggested  by  Mr.  Fraley  and  referred  to  the 
Secretaries,  reads  ae  follows : 

"Mr.  John  E.  Woclten  having  claimed  the  preminm  of  Ave  hundred 
dollars  offered  by  the  American  Philosophical  Society  for  a  successful  pro- 
cess for  utilizing  the  waste  material  commonly  known  as  coal  dust,  and  a 
Comtnlttee  of  the  Society  having  reported  tbat  his  process  is  succ(issf\il  and 
meritorious,  notice  is  hereby  given  tbat  the  Society  will  award  such  Pre- 
mium to  Mr.  John  E.  Wootten  on  the       Friday  in  February,  18T8,  unless 
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before  that  date  satisfaclorj  proof  shall  be  given  to  the  Society  that  the 
process  of  Mr.  Wootten  bas  been  invented  and  BucceaafuUy  put  in  uee  by 
other  parties  prior  to  the  date  of  his  patent  therefor. 

"Such  proof  must  be  in  writing  and  he  filed  before  February  1,  1878, 
with  the  undersigned,  one  of  the  Secretaries  of  the  Society,  at  the  Hall, 
Mo.  104  South  Fiah  street,  Pliiladelphia. 

"  Insert  in  two  daily  papers  a  week  for  six  weeks." 

The  Trea«urep  haviug  atisounced  to  the  Society  that 
$4,000  of  the  United  States  5-20  loan  had  been  called  in— 
On  motion,  it  was 

SeioUed,  That  the  Treasurer  of  the  Society,  J.  Sergeant  Price,  be  au- 
thorized under  the  seal  of  the  Society,  to  sign  the  necesaary  transfer  of  the 
(4,000  U.  S.  Loan  called  in  by  the  Qoverntueiit,  and  receive  the  proceeds 
thereof. 

Retokied,  That  the  Treasurer  be  authorized  to  re  invest  the  proceeds  of 
the  U.  S.  Loan  about  to  be  paid  off  under  directions  of  the  Finance  Com- 
mittee of  the  Society. 

The  following  letter  to  the  Curators  reBpecting  the  Peale 
Collection  was  laid  before  the  Societ; : 

Acad.  Nat.  Science,  Phila.,  October  35,  1877. 
Heelor  Tyndale,  Beg.,  CharUt  M.  Oreiaon,  M.Ji;  CuTaton  of  the  Amer. 
PAH.  Society. 
Obntlemkn  : — I  have  bad  the  pleasure  to  receive  your  communication 
of  the  18th  inst..  authorizing  the  transfer  of  the  Peale  Collection  of  relics 
of  the  Stone  age  lo  the  custody  of  this  Academy,  on  condition  that  the  said 
collection  shall  he  returned  to  the  American  Philosophical  Society  on 
demand. 
After  the  transfer  has  been  made  a  receipt  for  the  collection  will  be  given. 
Very  respectfully, 

W.  R.  W.  RDSHENBEROER, 

Pr»».  Acad.  Nat.  Set.  of  PhOa. 

And  the  meeting  was  adjourned. 


Stated  Meeting.  November  16, 1877. 

Present,  16  members. 

Vice-President  Mr.  Fralky  in  the  Chair. 

Visitor  Mr.  Hendricks. 

A  letter  was  received  from  the  Academy  of  ^ataral  Sci- 
ences of  Philadelphia,  announcing  that  tbey  had  received 
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"  a  Colleutioti  of  specimens  of  the  Stone  A^e  of  the  Human 
Kacc,  as  collected  and  arranged  by  Franklin  Peale,"  depos- 
ited by  the  American  Philosophical  Society  in  the  Cabinet 
of  the  Academy,  upon  condition  of  being  returned  on 
demand. 

Letters  of  acknowledgment  were  received  from  the  K.  K. 
Ast.  Obs.  Prag,  October  18,  1877  (95,  97,  98) ;  R.  01>8.  BruB- 
eelU,  October  19,  1877  (Trans.  0.  S.  6  Vola ;  N.  S.  I,  II,  III, 
V,  X  to  Xm,  and  Proceedings  Nob.  7, 13,  62,  96,  98,  99) ; 
R.  Geological  Soc.  of  Ireland  (99). 

A  letter  was  receiyed  from  D.  H.  Scheffler,  dated  Braun- 
echeig,  September  2.'i,  1877,  asking  permission  to  make  a 
donation  to  the  Library  of  his  work  on  I'hyeics,  the  firfit 
two  parts  of  which  were  lain  upon  the  table. 

Donations  for  the  Library  were  received  from  the  Mining 
Bureau,  Melbourne;  F.  Holmgren,  Prof.  Phys,  Upsal; 
Prussian  Academy ;  D.  II.  Scheffler ;  Flora  Batava ;  Geo- 
graphical Society,  Annales  des  Mines,  R6vue  Politiijue, 
Paris ;  London  Xature ;  Boston  Nat.  Hist.  Society  ;  Am. 
Journal  S.  &  A. ;  Acad,  Nat.  Sciences,  Franklin  Institute, 
College  of  Pharmacy,  Med.  News,  Penu  Monthly,  Philadel- 
phia ;  U.  S.  War  Department,  and  Engineer's  Dept.  U.  S.  A. 
Washington ;  and  the  Meteorological  Observatory  at 
Mexico. 

Mr.  Eli  K.  Price  read  the  first  portion  of  a  paper  on  Syl- 
viculture.   See  page  197. 

Proeeedioge  of  the  last  meeting  of  the  Board  of  Officers 
and  Council  were  submitted. 

Pending  nominations  Noa.  840  to  850  were  read. 

Mr.  Fraley  reported  the  receipt  of  tho  quarterly  interest 
on  the  Michaux  Legacy,  due  October  Ist,  and  its  payment 
to  the  Treasurer. 

Dr.  Creasou  offered  the  following  resolution  -. 

Retolved,  Tliat  tlic  CuniUirB  be  direcLed  to  make  armageinentB  fur  tlie 
(lepoelt  of  the  collcctiunsof  Mexicun,  Periivianaud  other  Relics  belonging 
to  ibe  Society  in  the  Academy  of  Natural  Sciences,  under  agreement  tliat 
the  said  collections  shall  be  returned  on  demand. 

The  motion  was  seconded  and  agreed  to. 
PROC.  Ait£R.  PBiLOfl.  aoc.  XVII.  100.  2b.    printed  feb.  5.  1878. 
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Prof.  Frazer  offered  the  following  resolution : 

Wherbas,  The  proseculion  of  certain  lines  of  original  research  stmol- 
Uineously  by  a  outnber  of  able  obaerrera  has  led  to  confusion  as  to  the 
authors  of  speclflc  names  to  whom  the  merit  of  discovery  should  be  aa- 
algaed,  sod 

Whbbeab,  There  seems  to  be  a  difference  of  understanding  the  term 
publication,  and 

Whkrbab,  It  is  earnestly  desired  by  the  workeni  In  the  above-men  I  ioned 
fields  that  the  date  allowed  to  a  description  of  a  species  should  be  as  looa 
ae  poasible  after  the  discovery  which  tlint  description  implies,  therefore 

Rttolved,  That  this  Society  will  accept  as  tlie  date  of  the  discovery  of  a 
species  the  date  at  which  a  careful  and  comprehensive  abstract  of  such  dis- 
covery or  discoveries  shall  have  been  pahliahed  in  any  public  Journal  or 
magazine, 

Provided,  That  the  terms  of  the  abstract  shall  sharply  and  distinctly  de- 
fine what  has  been  discovered,  and  how  fur  these  discoveries  may  be  con- 
sidered by  their  author  to  affect  scientific  questions,  and 

Protidsd,  That  no  additlous  or  modiflcalions  of  such  abstract  be  per- 
mitted. 

On  motion,  the  above  preamble  and  resolution  were 
referred  to  the  Secretaries. 

And  the  Society  was  adjourned. 


Staled  Meeting,  December  7, 1877. 

Present,  11  members. 

Vice-President  Mr.  Fraleit  in  the  Chair. 

Letters  of  acknowledgment  were  received  from  the  R.  S. 
New  S.  Wales,  Sydney,  October  12  (96);  K.  K.  Geol.  R. 
Vientta,  November  4  (99);  Royal  Ast.  S.,  London,  Novem- 
ber 12  (99);  Radcliffe  Observatory,  Oxford,  October  4  (99); 
and  Dr.  Siemens,  Weatminster,  S.  W.  London,  September 
27  (97,  98,  99). 

Letters  of  envoy  were  received  from  the  K.  K.  Hotfboch- 
handlung,  Wien,  Oraben  27,  October  30,  asking  exchanges ; 
N.  Gesell,  Freiberg  i.  B.  August  8  ;  the  Batavian  Society, 
Rotterdam,  May,  1877  ;  and  the  Holland  Society  at  Harlem. 

Donations  for  the  Library  were  received  from  Mr.  John 


b,GoO(^lc 


275 

Tebbut,  Sydney  ;  K.  K.  G.  R.  Vienna  ;  K.  K.  Hof,  Vienna: 
K.  P.  Acad.,  and  D.  Geol.  G,  Berlin  ;  Meteor.  Obs.,  Dorpat ; 
the  Societies  at  Halle,  Freiberg  i.  B.,  Harlem,  Eotterdam 
and  Leeds ;  R.  Institute  at  Venice  ;  R^vue  Politique ;  Lon- 
don Nature;  R.  Asiatic  Society;  R.  Geog.  Society;  Met. 
Cora.  E.  S.;  Yale  College;  College  of  Pharmacy;  and  E.  I). 
Cope  ;  U.  S.  Coast  Survey ;  Mexican  Observatory ;  and  Edi- 
tors of  Gazeta  Cientilica  at  Venezuela,  Caraccas. 

Mr.  Price  continued  the  reading  of  his  paper  on  Sylvi- 
culture. 

Mr.  Biasius  read  a  cominanication  on  the  cause  of  the 
loss  of  the  U.  S.  ship  Huron.     See  page  212. 

Mr.  BlasiuB  postponed  the  reading  of  another  paper,  enti- 
tled "  Modern  Meteorological  Method  "  to  the  next  meeting. 

The  Treasurer's  Annual  Report  was  read. 

Pending  nominations  Nob.  840  to  850  were  read. 

The  following  Report  of  the  Secretaries  on  Prof.  Frazer's 
Resolutions  was  read  : 

"The  Secretaries  having  considered  tbe  ResoluUon  offered  by  Prof. 
Fraier.  November  IB,  1877,  respectnilly  report  tbat  in  their  opinion  the 
action  ofihe  Society  at  a  recent  meeting,  orderlni;  the  Secretaries  to  causa 
the  date  o[  each  paper  pubiished  in  tile  Proceedings  to  be  printed  at  tlie 
foot  of  the  page,  is  sufflcienl  for  ail  purposes  respecting  the  right  of  prior- 
ity to  nuthors  of  said  papers  and  that  no  further  action  need  be  talcen  by 
the  Society. 

In  explanation  of  this  report  a  letter  from  Dr.  LeConte 
was  read,  referring  to  the  printed  Rules  of  Nomenclature 
adopted  by  tbe  Kntomological  Club,  Cambridge,  July  3, 
1877,  and  papers  by  Dr.  LeConte  published  in  the  Canadian 
Entomologist,  October,  1874,  and  November,  1874,  entitled 
"  On  some  changes  in  the  Nomenclature  of  North  American 
Coleoptera,"  &c.,  and  "  On  Entomological  Nomenclature." 

The  consideration  of  the  subject  was,  in  Prof.  Frazer's 
absence,  postponed  to  the  Tiext  meeting. 

Tbe  following  is  the  text  of  the  letter : 

Diness  prevents  me  from  being  present  at  the  meeting  of  the  Society  this 
evening,  and  1  roust  therefore  write  what  I  wish  to  say  In  favor  of  the  re- 
port of  the  StH^retaries  upon  the  resoiutlona  offered  by  Prof.  Fntzer,  at  the 
last  meeting. 

The  deQnition  of  what  constituted  a  proper  publication  of  a  generic  or 
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specific  ■lexcripiiou  of  an  organic  fonniH  a  quFstioD  which  concenu  natun)- 
isls  aloDc  1 1.  e.  botaniels  nnd  zoologisle),  and  is  not  pmperly  a  subject  to  be 
dealt  witb  by  ao;  other  class  of  men  of  science. 

Itia.  moreover,  aquestiun  to  bedeiermined  in  the  intere«u  and  convenience 
of  science  alone,  and  in  such  manner  as  to  promote  its  progress  by  inveati- 
gatoiB,  without  reference  to  the  supposed  honor  of  discovery,  person*! 
property  In  the  name,  or  any  other  of  the  selflsh  generalilies,  under  which 
bad  and  hasty  work  are  too  of\eu  covered,  and  subsequently  excused. 

Tbe  subject  has  occupied  the  serious  attention  of  the  most  eminent 
naturalists  in  all  countries  for  many  yeats,  and  there  is  likely  to  be 
witb  patience  and  mutual  forbearance  among  the  extremists,  an  accord  of 
feeling,  to  be  arrived  at  within  a  short  time. 

To  show  the  extremely  cautious  manner  in  wbicb  it  has  been  approach- 
ed by  sooielies  and  peraoiis  devoted  exclusively  to  but  a  single  branch  of 
zooU)gy  I  append  the  report  of  a  committee  of  Ibo  entomologists  of  the 
United  Stales  and  Canada  upon  nomenclaiuve.  which  has  progressed  to  its 
present  form  only  after  two  years  of  active  correspondence  and  consulta- 
tion. The  Sccretiiry  will  bavo  the  kindness  lo  read  the  appropriate  portion 
of  the  report.  I  send  too  a  copy  of  a  short  essay  by  myself,  asking  atten- 
tion to  a  marked  passage  on  p.  205,  as  embodying  In  a  condensed  form 
ray  convictions  of  tbe  motives  witb  wlilch  every  investigator  in  science 
should  labor  for  the  best  interests  of  tbe  department  of  knowledge  be  has 
chosen. 

"i(  ii  the  prieiUgt,  with  the  facilities  for  publication  now  afforded  by 
learned  societies,  of  every  careful  observer  of  nature  to  contribute  valuable 
material  for  tbe  progress  of  the  branch  of  science  which  he  is  capable  of 
cultivating.  It  it  /lii  duly  to  put  his  contributions  to  knowledge  in  such 
a  form  as  to  be  raosteasilyavailahle  tohisbrothers  inscience.  Whether  his 
name  remains  connected  permanently  with  bis  observation  or  not  is  a  mat- 
ter of  small  importance  ;  he  baa  done  hie  duty  in  increasing  tbe  power  of 
work  of  his  colleagues.'' — Ganddtait  yaturalttt,  p.  20.>. 

For  these  reasons  and  for  many  others,  which  I  might  specify  if  time 
permitted,  I  think  it  would  be  most  inexpedient  fur  the  Society  to  express 
an  opinion  upon  what  may  constitute  a  proper  scieniiiic  publication  of  sup- 
posed new  genera  and  species. 

J.  L.  LbCONTE,  Sffretarg. 

FHiLAUKr.pHiA,  Dec,  7,  18T7. 

P.  8. — 1  have  received  within  a  few  days  a  panipblet  from  >1r.  J.  Putzcys, 
of  Brussels,  wbicb  exemplifies  Ijotli  his  courtesy  to  other  investigators  iti 
the  same  field,  but  also  the  care  witb  which  European  Societies  will  guard 
any  attempt  to  take  advantage  of  tbe  lacillties  for  publication  afforded  by 
them.  Tbe  pamphlet  in  question  is  a  laborious  and  conscientious  mono- 
graph, containing  descriptions  of  one  hundred  and  eleven  species,  of  which 
66  are  new.  This  memoir  u  to  be  published  in  tbe  Siettiner  Eutomolo- 
giscbe  Zeitnng  for  1878,  andthescparala  of  the  author,  though  in  his  hands 
for  distribution  before  tbe  mi<ldlc  of  Novemlier,  1877,  bears  the  same  dale. 
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1878.  Lei  tliie  most  venerabte  and  liroe-honored  Society  err,  if  Ibere  be 
error,  raiher  on  the  Bide  of  courtesy,  thau  sitnction  in  the  allglilest  degree 
indecpDt  slruggles  for  priority  in  giving  names  lo  but  partially  recognized 
and  vaguely  studied  objects. 

The  Secretaries  reported  the  following  form  of  advertise- 
ment ordered  by  the  Society  : 

"Tbe  American  Philosophical  8i«icty  hereby  offer  a  premium  of  five 
hundred  dollars  for  the  beat  succeBsful  process  by  which  Anthracite  Coal 
Dust  may  be  economically  utillzt^d.  the  said  premium  to  he  competed  for 
and  awarded  after  dae  examinatioa  and  report  by  n  Cominlllee  appointed 
fi>r  the  purpose.  Applicants  for  this  premium  are  requested  to  fllo  with 
this  Soclcl.v,  wiihin  three  months,  the  proofs:  Ist  of  ihe  originality  of 
tbelr  InveDtions.  and  2d,  of  the  successful  practical  working  of  these  inven. 
tions.  All  applications  to  be  sent  to  the  Hall  of  ihe  A.  P.  S.,  104  South 
FlfUi  street,  Philadelphia." 

"J.  P.LESLEY." 

This  advertisement  was,  on  motion  of  Mr.  Price,  adopted 
and  ordered  to  be  published  onco  a  week  for  four  weeks  in 
the  Scientific  American. 

On  motion  of  Mr.  Price  it  was 

Reiolved.  That  1000  extra  copies  of  tbe  address  on  Sylviculture  be 
printed  for  distribution,  out  of  the  Micbaus  income. 

On  motion  of  Mr.  Price  it  was 

Retoked,  That  (40  be  appropriated  out  of  the  Michaux  income  to  pur- 
cluise  a  copy  of  Michaux  &  Nutlall'a  American  Sylva  for  Falrmount  Parle 
Library  to  be  presented  to  the  Commissioners  of  Falrmount  Park  for 
tbe  use  of  the  Landscape  Gardener. 

And  tbe  meeting  was  adjourned. 

Staled  Meeting,  December  21, 1877. 

Present,  18  members. 

Vice-President,  Mr.  Fraley,  in  the  Chair. 

Mr.  H.  PhiHips,  Jr.,  a  newly  elected  member,  was  intro- 

daced  to  the  presiding  officer  and  took  his  seat. 

Letters  of  acknowledgment  were  received  from  the 
Vienna  Geographical  Society,  Nov.  22  (97);  Physical  So- 
ciety at  Geneva,  Sept.  15  (96,  97,  98);  Central  Bureau  of 
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Statistics,  Stockholm,  Sept.  24  (96-99);  and  Prof.  Koki- 
tansky. 

Letters  of  envoy  were  received  from  the  Verein  fiir  Erd- 
kunde,  at  Halle  an  der  Saale,  Nov.  18,  asking  for  exchanges. 
On  motion  this  Society  was  placed  on  I  he  list  of  correspond- 
ents to  receive  the  Proceedings. 

Also  from  the  Physical  Society  at  Geneva,  Sept.  15 ;  Cen- 
tral Bureau  of  Statistics,  Stockholm,  Sept.  24  ;  Meteorologi- 
cal Office,  London  ;  and  the  U.  S.  Coast  Survey. 

A  letter  was  received  from  the  Royal  Institution,  G.  B., 
Albemarle  street,  London, Nov.  22,  acknowledging  the  receipt 
of  Proc,  No.  88,  and  asking  for  the  completion  of  their  seta 
of  Proceedings  and  Transactions  of  the  A.  P.  S.,  which  on 
motion  was  granted  (Proc.  69,  and  Trans.  N.  S.  Vols.  Ill 
to  Xr,  inclusive,  and  XIV,  ii). 

The  report  of  the  Secretaries  on  Prof.  Frazer's  resolutions 
made  at  the  last  meeting,  was  on  motion,  concurred  in. 

Prof.  Prime  read  a  paper  "  On  the  Palieozoic  Rocks  of  Le- 
high and  Northampton  counties,  Pa.''    See  page  248. 

Prof.  Frazer  followed  with  remarks  on  similar  rocks  in 
his  district  of  York  and  Adams  counties,  and  exhihited 
some  artificial  brown  hematite  iron  ore  in  the  form  of  a  pre- 
cipitate from  pyrites. 

Mr.  Lesley  exhibited,  in  illustration  of  one  of  the  subjects 
of  Prof.  Prime's  paper,  some  fine  crystals  of  calcite  enclosed 
in  shells  of  brown  hematite,  obtained  by  Mr.  Joseph  Re- 
vere, of  Canton,  Mass.,  from  a  magnesiau  limestone  cave 
hack  of  St.  Genevieve,  below  St.  Louis,  Missouri. 

Mr,  Blaaius  read  his  postponed  paper  on  Modern  Meteoro- 
logical Method ;  and  referred  to  another  on  certain  meteoro- 
logical facts  and  problems  discussed  by  him  at  meetings 
of  this  Society. 

Mr.  Blosius  called  attention  to  the  gradual  adoption  of  his  views  bj 
prominent  meteoruloglBts  without  pro])erackDowledgmeutortheiriudebled- 
ness.  Some  of  those  views  were  promulguted  as  long  ago  as  16j1.  He  had 
taken  especial  pains  lo  publish  thcni  and  ki  circulate  tlieni  by  private  cor- 
respondence with  otiicr  workers  in  this  field  of  research,  so  that  there 
seemed  lo  bo  no  excuse  for  any  attempt  to  withhold  the  recognilloo  which 
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is  bJB  just  due.  He  hsd  repeatedly  pointed  out  defecta  in  the  present  pre- 
vailing methods  or nealber study.  Iteceot  papers  in  scientific  jourunis  aod 
diseujtsions  hefore  learned  hodies  bad  sliown  that  the  uime  investigator 
could  draw  entirely  opposite  conclusions  from  thesnme  set  of  observations. 

His  reclamation  was  meant  to  cover  Ibe  frequent  effect  of  rain  in  increas- 
ing Ihe  force  of  storms  :  the  influence  of  Ihe  uneven  diatribntiou  of  heat, 
hoih  in  vertical  and  lateral  directions  ;  the  mingling  uf  cold  and  warm  air 
through  the  alternate  encroachment  of  polar  and  equatorial  currents,  the 
former  passing  under,  or  ihe  taller  flowing  over  its  antagonist;  the  con - 
lequent  occurrence  of  high  barometer  storms  as  well  as  of  low  barometer 
storms  ;  and  the  &ct  thai  the  areas  of  both  high  and  low  barometer  are 
parts  of  tbe  same  storm. 

He  had  aroused  the  attention  of  meteorologists  to  the  fact  thnt  dangerous 
Btorms  not  only  miglit  be  both  preceded  and  followed  by  rain,  but  might 
be  wholly  unaccompanied  with  rain  ;  and  Ibesc  new  views  had  entirely 
changed  the  character  of  tbe  published  official  and  iinofllciat  weather  re- 
ports and  predictions ;  but  be  especially  insisted  on  the  fact  that  the 
methods  of  observation  and  correllalion  in  regard  to  storms,  employed  by 
professional  meteorologists  were  still  so  defective  tliat  any  hypothesis 
whatever  could  be  constructed  from  tiie  present  wealher  charts,  at  the  will 
or  fancy  of  a  meteorologist  wiio  had  no  better  resource  of  liis  own  tn  llie 
shape  of  facts  of  hla  own  observing. 

Dr.  Sadtler  read  by  title  two  papers  entitled,  "A  new 
method  for  the  decompoaition  of  chromic  iron,"  and  "Precipi- 
tation of  copper  and  sodium  carbonate."  By  Edgar  T.  Smith. 
Ph.  D.,  ABsistant  in  Analytical  Chemistry,  University  of 
Peniipylvania.  Being  contributions  from  the  Laboratory  of 
the  University  of  Pennsylvania,  No.  XIL    See  page  216. 

Mr.  Lesley  exhibited  a  diagram  of  the  railway  cutting,  op- 
posite Harrishurg,  in  Cumberland  County,  showing  the  alti- 
tode  aud  order  of  forty-aix  (46)  consecutive  layers  of  the 
Magnesian  Limestone  Formation,  No.  II  (calciferous  auroral, 
or  siluro  cambrian) ;  and  a  colored  diagram  of  the  analysis 
of  said  bedp,  made  by  Mr.  Joseph  Hartshorne,  in  the  Labora- 
tory of  the  Second  Geological  Survey  at  Uarrisburg,  exhi- 
biting a  remarkable  regular  alternation  of  magnesian  and 
non-magncstan  layers,  with  maxima  of  insoluble  matters 
corresponding  with  the  maxima  of  carbonate  of  magnesia. 
See  page  260. 

Prof,  Cope  displayed  life  size  drawiag3  of  vertebne,  femoral 
and  other  bones  of  gigantic  fossil  saurians  of  the  genera  La- 
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tnaraaauruB,  and  Airiplicoeliae  {Camarasaurus  supremus,  Am- 
plicoslias  alius,  and  A.  lafus),  and  gave  their  detailed  desciip- 
tiona  in  a  pajier  entitled : 

"  On  the  Vertebrata  of  the  Dakota  epoch  of  Colorado.  By 
R  D.  Cope,"  with  two  others:  viz,  (see  page  193). 

"  Descriptions  of  New  Vertebrata  from  the  Upper  Tertiary 
foi'mations  of  the  West.     By  E.  D.  Cope  ;  "  (see  page  219). 

"  On  some  saurians  found  in  the  Triassic  of  Pennsylvania 
by  C.  M.  Wbeatly.     By  K  D.  Cope  ;  "  (see  page  231). 

Prof,  Frazer  exhibited  two  framed  plaster  casts  of  the 
Aims  of  Lord  Baltimore,  restored  from  half  destroyed  sculp- 
tures on  the  mile  stones  of  Mason  &  Dixon's  boundary  line  be- 
tween the  States  of  Pennsylvania  and  Maryland. 

The  Report  of  the  Finance  Committee  was  read  and  the 
recommendations  contained  therein  adopted. 

On  the  recommendation  of  the  Finance  Committee  iu 
their  rej-wrt,  the  following  resolution  was  adopted,  viz  : 

Reaohed,  That  the  Coinmlitcc  of  Finance  be  authorised  aad  directed  to 
laki;  llie  uecdful  Ktcps  Tor  the  sale  of  tlie  French  rentes  now  held  as  an 
inreatmeni  fur  the  Michaux  Legacy  and  when  ihe  proceeds  are  received 
iDt»  the  treasurj  to  make  on  invcsiment  thereof  here  in  each  securities  a« 
arc  designated  by  law  for  the  invesluu-nt  of  trust  funds. 

Pending  nominations  840  to  860,  and  new   nominations 
851,  were  read. 
And  the  meeting  was  adjourned. 


Note  to  paok  270,— Prof.  Sleveneiin  iu  a  private  lerier  dated  January 
15,  1878,  writes  that  in  the  Crinoldal  Limfatone  of  the  Barren  Measures 
Spirifer  planaeoarexa  ia  ciisracterislicallj  abundant,  and  ba«  the  same 
mode  of  occurrence  in  the  rock,  wliich  Ainboeoeyta  umbonala  has  in  the 
Chemung,  but  should  not  be  misMken  for  ii. 


Errata  for  Proceedings  A.  P.  S.  Vol.  XVI.  No.  9». 

On  pnj;e  024,  line  13,  substifuU  ■'  lliat  of  the  Sun,  and  the  light  received 
from  it  75  times  tliat  received  from  A.  61  Cygni,  we  obtain  the  fallowing 
relations  :"  &c. 

On  page  625,  line  25,  for   "fact  of"  read  ■"fact  that." 
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Fig.  t — Cervical  vertebra  or  Camarataurui  lufremui.  a  Troin  attove  ;  A  from 
right  side.  The  neural  arch  is  mof-llj'  wanting.  These  tigures,  like  all  theolheis 
in  this  paper,  are  one-lenth  natural  siie. 


—Anterior  dorsal  vertebra  of  Cam 
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Fig.  3- 

,  the  right  sight  side.     Fijt.  4 
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Fig.  6.  Fig.  s. 

Fig.  5 — A  median  dorsal  verlebra  seen  from  behind,  sbuwing  the  hypotphcn. 
Fig.  6— Centrum  of  a  dorsal  vertebra  without  anterior  wall.  Fig.  7 — Caudal 
vertebra  «hawn  in  lig.  4,  from  the  right  side.  Fig.  S — A  more  posterior  caudal, 
end  view  at  the  centrum. 


b,Goo>;l/^'  ■ 


b,Goo(^lc 


b,Goc 


'^8'{^ 


b,Goo(^lc 


Fig.  lo — The  right  scapula  of  Camarasauru]  mfiremtis,  exlemil  view,  ^  natural  liie. 
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Fiijs.  II,  IJ — Pelvic  bones  of  Camaraiaurut  iuprenms. 
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Fig.  13.  Fig.  14. 

^'H'  '3 — Dorsal  vciiebrn  of  Amfhicaliai  alius  seen  from  behind,  exhibiting 
the  hyposphen. 

Fig.  14; — The  vertebra  represented  in  Fig.  13  seen  from  the  right  side,  dis- 
playing the  excavations  of  ihe  neural  arch  and  spine,  and  the  pneumatic  fora- 
men of  Ihe  centrum. 
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,    ,  ,  -    ,      ,  .     ,.  t'iti- 16 — A  caudal  vertebra  of  ,7m- 

-Left  femur  of  Amphitah-t     p^i^n^  i„t^.  „  f^m  before,*  from 
'^'""<'-  .he  led  side. 
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Slated    Meeting,  Jan.  4,  1878. 
Preeent,  10  members. 
Vice-Preaident,  Mr.  E.  K.  Prick,  in  the  Chair. 
A  letter  of  acknowledgment  waa  received  from  Prof,  Os- 
wald Heer,  dated  Zarich,  Dec.  13, 1877  (99). 

A  letter  of  envoy  was  received  from  the  Botanical  Gar- 
den at  8t.  Peterebui^,  Nov.  10, 1877. 

Donations  for  the  Library  were  received  from  the  Asiatic 
Society  of  Japan,  Yokohama ;  the  Academies  at  St.  Peters- 
burg, Munich,  and  Madrid ;  the  Art  Union  at  Ulm ;  the 
Geographical  Society ;  Bureau  of  Longitudes  ;  Annates  des 
Mines,  and  Revue  Politique  ;  the  Royal  Astronomical  So- 
ciety and  London  Nature  ;  American  Academy,  and  Natural 
History  Society  at  Boston ;  Silliman's  Journal ;  New 
York  State  Library  ;  College  of  Pharmacy  ;  Leo  Lesquer^ 
enx  of  ColumbnB,0.  ;Commi88ionerofAgricultnreat  Wash- 
ington ;  Botanical  Gazette,  Ind. ;  and  M.  Michel  Chevalier 
of  Paris. 

The  report  of  the  judges  of  the  annual  election  waa  read, 
by  which  it  appeared  that  the  following  officers  were  duly 
elected  for  the  enaning  year : 

President. 

George  B,  Wood. 

Vice-Presidents. 

Frederick  Fraley,  Eli  K  Price,  E.  Otis  Kendall. 

Secretaries. 

John  L.  LeConte,        Pliny  E.  Chase,        George  F.  Barker, 

J.  Peter  Lesley. 

Curators. 

Hector  Tyndale,    Charles  M.  Creason,    Daniel  G.  Brintoo. 

Treasurer. 

J.  Sergeant  Price. 

PBOG.  AUSR.  PHILOB.  SOC.  XTn.  101.  3l.      PHIMTED  MARCH  26,  187S. 
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Councillors /or  three  years. 

Daniel  R.  Goodwin,  W.  S.  W.  Ruechenberger, 

Henry  Winsor,  William  A.  Ingham. 

A  letter  was  received  from  Mr.  Moncure  Robinson,  stating 
that  he  had  received  from  M.  Chevalier,  a  copy  of  the  last 
report  of  the  Permanent  French  Committee  to  the  Associa- 
tion for  the  construction  of  a  suhmarine  railroad  between 
Calais  and  Dover  (M.  Chevalier  being  President  of  the 
French,  and  Sir  John  Hawkshaw,  President  of  the  English 
Association)  for  transmiseion  to  the  American  Philosophical 
Society,  as  a  donation  to  the  Library.  Mr.  Robinson  ex- 
presses his  high  appreciation  of  the  report,  and  appends  to 
bis  letter  a  translation  of  it  into  English,  made  at  his  re- 
quest by  Mr.  J.  Percy  Keating,  for  the  gratification  of  mem- 
bers of  the  Society. 

"Philadelphia,  Dec.  28,  1877. 

"J.  P.  LttUy,  E»q.,  Secretary  of  th«  Amtriean  PhUotophif.al  Bodety. 

"Sir: — I  received  early  ia  November,  from  Mr.  Michel  Chevalier,  tliedU- 
tinguished  political  economiBt  and  Btatesman,  now  President  ofiht  French 
Association,  fortbeconatructionof  a  submarine  railroad  between  Calaisand 
Dover  (Sir  Jolin  Hawkshaw  tieing  President  rjf  the  English),  two  copies 
of  the  laat  reporla  of  the  Pennanent  French  Committee  M>  the  Association. 
Tliese  copies  were  transmitled  me  by  Mr.  Cliovalier,  accompanied  by  the 
request,  that  I  would  present  one  of  them  in  his  name,  to  the  American 
Philoeoptaical  Society,  of  which  he  was  elected  a  member  in  1852,  and  of 
which  honor  he  desired  to  present  this  evidence  of  his  recollection.  On 
reading  the  copy  sent  for  myself,  I  was  struck  with  the  beauiiM  lucidily  of 
the  remarks  of  Mr.  Chevalier,  on  the  '  iweffnt  condition  of  i}ie  underCaking.' 
They  are  in  fact  so  clear,  as  to  enable  the  general  reader,  if  only  moder- 
ately familiar  with  the  French  language,  loappreciate  correctly,  even  with- 
out the  advantage  of  the  accompanying  maps  and  reports,  the  favorable  fea- 
tures, as  well  as  the  difBcullies  and  dangers  of  the  enterprise.  It  seemed  to 
me,  under  the  cireomatances,  desirable  (o  transmit  with  the  reports  of  Mr. 
Chevalier  and  his  disliDgulehed  co-lahorere,  a  translation  in  English  of  the 
address  of  Mr.  Chevalier,  in  presenting  them  to  the  Asaodation,  and  I 
should  have  made  myself  a  translaUon  of  this  address,  but  for  the  kindness 
of  a  highly  accomplished  young  friend,  Mr.  J.  Percy  Keating,  of  this  city, 
who  volunteered  to  make  one  fur  me,  and  who  I  was  satislled  would  exe- 
cute the  task  much  better  than  I  could.  The  translation  has  been  sent  me 
within  a  few  days  past,  and  I  now  transmit  it  with  the  reports,  for  the 
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197S.]  ^"^  rClievaller. 

grotiflcation  of  memben  of  the  Society,  who  ma;  desire  to  know  tlie  views 
of  Mr.  Cbevalier,  in  regard  to  the  submariDe  railroad,  but  find  it  less  irk- 
■ome  to  read  or  listen  to  them  in  their  mother  tongue  than  in  the  French. 
I  a7ai)  myself  of  tbis  opponunity  to  express  my  regret  that  tliongb  I 
have  been  for  a  much  loDger  period  than  my  friend  Hr.  CbeTalier.  a  mem- 
ber of  the  Society,  I  have  so  far  written  nothing  that  seemed  lo  me  worthy 
of  presentation  and  of  preservation  in  their  records.  I  am  not,  however,  the 
lesB  sen^ble  on  that  account,  of  the  compliment  paid  me  in  1633,  when  I 
was  elected  one  of  its  members. 

Respectfully  yours, 

Moncure  Bobinson." 

Bailway  undtr  lh«  Sngiith  Channel.  Addreif  of  Ihe  PrMittant,  M. 
Jfiehatl  Ch^alier.     Tramlaied  by  Mr.  J.  P.  Keating,  of  PMUidelphia. 

(.Bead  b^ore  tJtt  American  Phitogophieal  Soeitly,  Jan.  4,  1878.) 

Gertlbuok  :  We  have  deferred  until  today  calling  you  to  a  general 
meeting  tVom  our  desire  to  render  ourselves  competent  to  (\imish  you  with 
information  requisite  for  the  solution  of  a  problem  traced  out  for  us  in  our 
laws  themselves,  and  which  may  be  this  way  stated. 

Is  a  submarine  railway  between  France  and  England  practjcable  with- 
out encountering  extraordinary  difficulties  involviog  immense  expenditure  t 

We  desired  that  the  studies  to  which  we  have  applied  ourselves  ever 
since  the  paeeage  of  the  act  allotting  the  work  to  us.  should  he  pushed  so 
far  as  lo  enable  us  in  this  meeting  to  give  you  an  idea  of  the  nature  and 
character  of  Ihe  material  to  be  traversed  in  order  to  effect  the  subterranean 
passage  from  one  shore  of  the  Channel  to  the  other. 

It  was  our  duty,  moreover,  to  esamine  if  its  stratification  was  eontinu- 
oua,  without  presenting  fissures  or  crevices  in  any  appreciable  number,  or 
in  any  menacing  proportions,  whereby  the  sea  water  could  penetrate  into 
the  works.  It  was  no  less  Interesting  lo  know  whether  the  bed  of  the  in- 
tended tunnel  was  in  its  composition  sufficiently  impermeable  to  guarantee 
ns  from  any  irruption  of  the  great  masses  of  water  which  are  alike  our 
greatest  obstacle  and  our  greatest  danger. 

The  work  of  the  year  1ST6  has  been  devoted,  like  that  of  lg7'>,  to  the 
most  minute  explorations,  both  of  the  surrounding  region  of  country,  and 
of  the  bed  of  the  Channel  itself.  These  explorations,  carried  on  conform- 
ably to  the  moat  approved  methods,  and  with  every  care  which  science 
could  suggest,  have  afforded  a  mass  of  results  which  It  was  necessary,  in 
order  to  render  them  available,  to  group  together,  and  mark  out  distinctly 
in  snndry  plans  and  charts.  These  plans,  containing  all  that  is  essential  to 
the  subject  matter,  have  been  distributed  among  you.  You  liave  also  re- 
ceived reports,  to  the  number  of  four,  in  which  arc  set  forth  the  different 
methods  of  exploration  that  have  been  pursued.  In  these  reports  the  con- 
clnslona  derived  fh>m  the  studies  arc  strictly  deduced,  and  you  are  thus 
enabled  to  Judge  whether  the  conclusions  are  satisfactory. 


b,Goo(^lc 


che,.,i.,.i  ■  2S4  „„.,. 

TUe  work  ofexplonitlon  daring  the  jear  1676  was  much  more  extensive 
than  thotof  18T1,  and  consisted  as  follows  ; 

Firit,  In  the  study  of  the  coasis  ImrderiDg  the  sea,  both  in  TnaaS  and 
in  England,  and  upon  which  each  stratum  of  the  material  which  consti- 
tut«a  them  is  easilj'  distinguishable .  This  etudj'  of  the  coast  oaturallj  in- 
volved the  geological  examination  of  a  zone  more  or  less  extended  of  the 
shore  itself. 

8«condlj/,  In  a  study  of  the  bottom  of  the  Channel  so  thorough  aa  to 
enable  us  to  draw  a  geological  chart  almost  as  exact  as  if  lUe  water  had  re- 
tired and  its  bed  were  lett  perfectly  dry.  This  study  was  pursued  by 
means  of  multiplied  soundings  in  the  sea,  each  one  of  which  ia  marked 
upon  the  large  map  annexed  to  the  reports  which  you  have  before  yon.  It 
was  proposed  to  conduct  these  operations  in  such  a  manner  that  the  instru- 
ment at  each  sounding,  beside  indicating  the  depth  of  the  water,  should 
bring  to  the  surface  a  sample  of  the  rock  forming  the  bottom  of  the  sea.  All 
these  depths  obtained,  varying  with  the  tide,  have  been  modified  by  calcu- 
lation so  as  to  be  reckoned  with  reference  to  a  uniform  level. 

Finally,  We  have  constructed  ontheshoreatBangatte,  asbafl  which  has 
lieen  sunk  to  the  depth  of  130  metres  ;  that  is  to  say  about  twenty  metres 
below  the  well-known  clay  subsoil  which  plays  an  important  part  in  the 
geology  of  this  region.  Dpon  this  clay  lies  the  whole  of  the  stratum  compos- 
ing what  geologists  call  the  cretaceous  formation,  and  which  interests  us 
particularly.  Being  impermeable,  this  bed  of  clay  secures  the  lower  layer* 
of  chalk  from  any  uprising  of  the  waters  which  are  to  be  found  on  a  still 
lower  level.     It  is  designated  in  the  reports  by  the  English  name  QauU. 

Uf  the  three  operations  just  enumerated,  which  have  alt  been  brought  to 
a  successful  termination,  the  second,  to  wit,  the  study  of  the  Channel  with 
the  design  not  only  of  making  a  hydrographical  examination,  bat  of  draw, 
tng  a  geological  chart  of  the  bed  ofthe  sea,  was  the  most  delicate  and  the 
most  complex. 

We  do  not  hesitate  to  assure  you,  gentlemen,  that  this  portion  of  the 
work  of  1876  has  been  accomplished  in  a  very  superior  manner.  We  do  not 
believe  that  a  work  of  hydrography  and  geology  combined  has  ever  been 
executed,  carrying  with  It  such  certainty  of  result.  These  are  merits  which 
the  authors  of  the  reports,  who  were  also  the  authors  of  the  studies  pur. 
sued,  have  not  in  any  way  sought  to  bring  to  notice,  but  to  which  we  re. 
gard  it  our  duty  to  call  your  attention. 

These  divers  explorations  were  organized  and  directed  by  the  delegated 
member,  Hr.  Lavalley,  who  was  enabled  upon  this  occasion  to  show  to  wliat 
extent  he  is  familiar  with  all  the  problems,  however  great  or  small,  which 
may  pteeent  themselves  in  public  works.  It  Is  to  him  particularly  that  we 
owe  the  definite  shape  of  the  instruments  designed  for  the  deep  sea  sound- 
ings, which  have  proved  so  efficacious.  To  him  also  are  we  indebted  for 
the  ingenious  arrangements  that  enabled  us  in  the  season  of  1876  to  accom- 
plish with  perfect  exactness  and  great  rapidity  the  extraordinary  number 
of  soundings  which  we  deemed  indispensible  In  order  to  render  ouraelves 
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aulBciently  Acquainted  wiib  the  geology  and  liydrography  of  the  Chaonel. 
The  co-laborers  of  Mr.  LaTalley.  in  18T6,  were  Mr.  Larousse,  lute  hydro- 
graphical  engineer  of  the  National  Marine  Corps,  and  MesBrs.  Potier  and 
OeLapparent,  engineers  in  the  National  Corps  of  Mines,  All  three  by  their 
zeal,  their  intelligence,  and  tlieir  devotion  1o  n  difficult  task  the  national 
importance  of  which  they  fully  appreciated,  have  enlilled  themselves  to 
Ihe  consideration  of  the  learned  world,  and  to  your  gratitude. 

We  propose  to  give  you  in  some  detail  the  principal  resulls  of  the  three 
classes  of  operations  above  mentioned,  and  to  this  end  it  is  only  necessary 
to  sum  up  the  reports  which  have  been  addressed  to  you.  These  Aports, 
let  me  odd,  are  eminently  worthy  of  your  attention,  and  if  you  will  read 
them  in  extcnso  you  cuDDOt  but  approve  of  them. 

I.  The  iltidy  of  the  tim  eoaals.  the  study  iif  the  shores  of  the  Cbauuel 
proves  that  the  geological  formation  is  very  mucli  the  same  tlirougliout 
that  pan  which  particularly  concerns  us.  comprising  the  chalk  formation. 
The  same  layers  are  found  on  the  two  coasts,  of  the  same  character,  and 
what  is  remarkable,  having  the  same  thickness.  Hence,  the  presumption, 
corroborated  by  other  circumstances,  that  formerly  in  a  prehistoric  age,  in- 
stead of  an  arm  of  the  sen  separating  the  two  slion-s,  there  existed  a  con- 
tinuous surface  of  ground,  more  or  less  undulated,  between  the  points 
where  since  have  arisen  the  towns  of  Calais  and  Boul<^ne  on  the  one 
side,  and  Folkestone  and  Dover  on  the  other.  The  Channel,  in  such  a  hy- 
pothesis, would  be  due  to  the  continual  erosion  of  a  soil  of  little  consis- 
tency, as  is  usually  the  case  with  the  chalk  formation,  this  soil  having 
yielded  by  degrees  to  the  shocks  of  the  waves  of  the  Northern  Ocean  ever 
violently  agitated  during  the  stormy  season.  From  this  circumstance  we 
derive  the  liope  that  the  strata  to  l)e  met  with  beneath  the  sea,  and  through 
which  the  tunnel  would  pass  would  be  as  a  general  tiling  continuous,  and 
present,  if  any  thing,  deflections  merely,  to  which  the  track  of  the  subter' 
raneau  railway  might  conform  without  much  inconvenience. 

This  hope  is  substantiated  by  the  fact  that  on  both  sides  of  the  Channel 
ihe  layers  of  cky  forced  from  the  horizontal  position  in  which  they  must 
originally  have  lain,  have  not  been  very  much  displaced.  Throughout 
the  greater  extent  of  the  Channel  on  the  French  side  it  is  a  seventh 
merely,  a  fact  which  would  ap]>ear  to  indicate  that  the  subterranean  com- 
motions which  caused  the  deviations  in  the  layers  froni  the  horizontal  plane 
were  not  of  much  moment. 

II.  Oeological  vhtiri  of  tht  bed  of  (h«  CAaaiut.  This  ixtrtion  of  the 
studies  pursued  is  worthy  of  increased  attention.  At  ttrst  sight  it  seemed 
an  insoluble  problem,  for  in  almost  every  region  of  the  earth  the  bottom  of 
the  sea  consists  of  sand  and  gravel,  covering  lo  a  great  or  even  remarkable 
depth  tha  massive  rocks  tliai  cling  lo  the  solid  body  of  the  planet.  In  the 
Channel  of  the  Btraits  of  Calais,  however,  runs  a  current  at  the  rate  of 
about  two  or  three  knots  an  hour,  which  sweeps  away  the  sand  and  gravel 
as  it  is  deposited,  and  does  it  the  more  elTectually.  i^m  the  circumstance 
of  it«  being  quite  narrow,  and  of  a  depth  of  not  more  than  30,  40,  or  50  (.US 
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at  most)  meters.  The  rock  beiDg  tlius  kid  bare  througbout  a  large  por^on 
of  the  Chaiiael,  il  is  ea87  by  multiplyiog  the  aoundiags  to  retkch  it  f^- 
queDlly  with  the  lead.  Then  by  attacliiag  to  the  lead  a  steel  tube,  sliarp- 
ened  at  its  end,  we  have  ilic  means  of  bringing  to  liglit  every  time  the  lead 
falia,  B,  small  cylinder  of  the  material  col  out  of  it.  Saecess  is  the  more  as- 
sured if  Che  bottom  from  which  the  cylinder  is  to  be  extracted,  be  of  a 
comparatively  soft  substance,  as  is  in  fact  the  case  with  the  differeot  layers 
of  the  crelaceouB  formation. 

Thi^  state  of  things  and  these  circumstanceB,  eo  lavorable  to  our  enter- 
prise, had  been  already  revealed  by  the  experiments  ot  1875,  when,  not- 
withstanding the  rudely  constructed  apparatus,  and  the  small  and  Idcod- 
venient  steamboat,  1523  aoutidings  had  been  madf,  7S3  of  wlilch  had 
brought  to  the  surface  samples  of  the  material  beneath.  In  ISTft,  siifflcient 
time  having  elapsed  to  enable  the  mode  of  operation,  and  the  preparations 
incident  thereto,  to  be  brought  to  the  greatest  possible  perfection,  and 
when  a  steamboat  was  provided,  offering  all  the  desirable  conveniences. 
6,148  soundings  were  made,  2,500  of  which  furnished  little  cylinders 
cut  troia  the  bottom.  This  makes  in  all,  for  the  two  years,  7,071  soundings, 
and  3,367  samples,  of  which  some  however  had  no  scientific  value. 

In  the  same  lapse  of  time  the  operations  were  twice  as  many  in  1876 
as  in  1875.  The  little  cylinders  thus  extracted  from  the  bottoni  of  the 
Channel,  the  character  of  which  was  jierfeclly  determined  by  means  of  a 
gi'odesical  examination  made  at  the  time  by  Mr.  Larousse,  were  each  la- 
beled and  enclosed  in  a  vial.  They  were  afterwards  examined  by  the  prac- 
tised eye  of  our  geological  engineers,  Messrs.  Potier  and  DeLapparcnt, 
who,  not  content  with  tlie  mere  evidence  of  the  senses,  frequently  had  re- 
course to  the  precise  indications  of  chemical  analysis.  They  were  thus 
enabled  in  the  majority  of  instances  to  ascertain  to  what  special  layer  of 
the  cretaceous  formation  the  samples  belonged,  and  in  this  way  the  geo- 
logical chart  was  traced  out  step  by  step. 

Prom  the  very  outset  we  liad  felt  convinced  that  the  success  of  a  sob- 
marine  railway  depended  absolutely  upon  the  tunnels'  being  placed  in  the 
chalk  formation.  In  this  particular  we  were  in  full  accord  with  the  English 
engineers,  who,  like  ourselves,  were  occupied  with  the  idea  of  a  junction 
of  France  and  England  by  means  of  a  submarine  railway,  and  who  had 
even  preceded  us  in  their  explorations,  carried  on  upon  the  same  system  as 
ours  on  Irath  sides  of  the  Channel.  Outeide  the  cretaceous  formation  we 
would  And  a  epedes  of  rock  either  very  permeable  to  water,  such  as  tho 
green  free  stone,  or  of  great  relative  hardness. 

Chalk  has  the  advantage  of  being  easily  perforated  ;  but  this  cretaceous 
formation  is  in  this  respect  by  no  means  equally  satisfactory  throughout. 
There  is  a  marked  difference  between  the  upper  and  lower  layers.  The 
upper  layers,  consisting  cbicUy  of  a  white  chalk  similar  to  that  worked  at 
Heudon,  near  Paris,  contain  more  or  less  water.  The  lower  layets  present 
qualities  much  more  satisfactory  to  the  engineer,  whether  he  have  to  crooe 
OT  to  remain  In  them.     We  have  had  occasion  to  note  this  difiereoce  fl^- 
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quentlj  in  Fraoce,  wUere  the  working  of  the  moat  productiTe  mines  of  the 
Nonh  and  of  the  Straita  of  CaUia  hea  obliged  us  to  aink  numerous  ebsfta 
through  the  cretaceoua  formation.  The  result  of  a  long  experience  acquired 
by  the  coal  miners  is  that  the  upper  laycra  contain  what  are  called  the 
nUeaux,  subterranean  sheets  of  water,  the  draining  of  which  la  very  ex- 
peusive.  The  miners,  iu  sluicing  the  shatls,  consider  their  difficulty  at  an 
end  when  once  they  have  reached  the  lower  layers  known  among  them  aa 
AiiMt.  elsewhere  called  Rouen  chaVt,  In  the  greater  number  of  instances, 
these  layers  have  been  found  to  contain  very  little  water,  and  may  there- 
fore be  considered  practically  impermeable. 

It  happens  at  times  that  among  these  same  layers  some  that  are  on  a 
liigher  level  are  crossed  by  fissures  through  which  part  of  the  water  con- 
tained in  the  upper  beds  Buds  its  way.  These  waters,  as  they  descend, 
meeting  the  lower  and  more  compact  layers  of  Rouen  Chalk,  can  penetrate 
no  further,  and  accordingly  gush  forth  into  the  open  air  wherever  they 
find  an  issue.  This  it  is  which  gives  rise  on  the  French  coast  to  thesources 
of  the  Cheu  d'Escallee,  and  in  England  to  those  of  the  Lydden  Spouts. 
But  the  volume  of  water  of  this  description,  which  would  be  found  in  ex- 
cavating the  tunnel,  would  be  such  as  could  easily  be  drtuned  by  pumps, 
ibanks  to  the  great  power  which  our  modem  exlutusting  machines  have 
acquired ;  and  no  alarm  need  be  felt  on  that  account. 

It  being,  therefore,  evidently  to  our  interest  U>  place  the  submarine  rail- 
way as  much  as  possible  in  the  dieeet  or  Rouen  Chalk,  our  engineers  then 
applied  tliemselves  to  the  task  of  computing  the  space  which  these  layers 
occupy  in  that  part  of  the  submarine  rock  which  is  accessible  to  us ;  as 
also  the  degree  of  regularity  which  they  present. 

The  result  of  their  labors  affords  good  ground  for  the  belief  that  through- 
out the  whole  width  of  the  channel,  except  iu  the  neighborhood  of  the  two 
shores,  the  Rouen  Chalk,  or  lower  stratum  of  the  cretaceous  formation,  la 
of  remarkable  regularity,  so  much  so,  indeed,  that  it  would  be  possible  to 
lay  the  submarine  railway  almost  in  a  atraight  line  through  it,  and  at  a 
TCry  ordinary  depth.  At  a  short  distance  from  the  French  coast,  where 
the  Quenoc  rocka  are  to  l)e  seen,  and  also  in  proximity  to  the  English 
shore,  on  the  reef  of  Varne,  the  upheavala  of  the  earth  are  found  by  our 
eagineers  to  have  cauaed  a  deflection  in  the  layers,  but  without  severing 
them. 

It  does  not  appear  ttiat  there  exists  elsewhere  throughout  the  whole 
wiath  of  the  channel,  at  least  in  the  part  which  concerns  us,  a  ringle  break 
which  might  be  considered  an  essential  obstacle.  Indeed,  the  study  of 
the  layers  compriaing  the  Rouen  Chalk  even  suggests  the  practicability  of 
so  constructing  tlie  tunnel  as  to  enable  us  to  enter  this  particular  formation 
in  France,  and  to  reach  the  open  air  iu  England  without  having  ever 
quitted  it. 

The  only  objections  which  might  be  brought  to  hear  against  this  idea 
with  regard  to  the  whole  length  of  the  line,  comprising  the  approaches 
from  the  mainland  to  the  sea,  would  be  such  aa  might  be  drawn,  for  ex- 
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ample,  fVom  the  poeitioD  of  cenaiu  epots  coDBidered  more  available  for  a 
coQDectiOD  with  the  railways  comlDg  the  one  from  Parle  and  the  other  from 
London.    ReasoDs  such  as  these  miglit,  indeed,  liave  some  weight. 

But  apart  Tioat  considemtiaas  of  this  character,  it  woald  be  to  our  ad- 
vantage, if  only  on  principles  of  economy,  to  retain  the  roadbed  wholly 
within  the  Roaen  Chalk  from  the  place  where  it  descends  into  the  ennb 
in  France,  to  where  it  emerges  into  llie  o]>en  air  in  England- 
One  circumstance  of  great  importance  to  us  is  thiit  the  total  thickness  of 
the  Rouen  Chalk  is  in  the  neighborhood  of  sixty  metres.  As  our  tunnel 
would  not  require  more  than  ten  metres  for  its  construction,  this  would 
^Te  us  ample  room  to  conform  to  any  of  those  deviations  from  a  straight 
line  in  the  course  of  the  strata  which  are  more  or  less  common  in  tbe  in- 
teiior  of  the  earth,  especially  since  in  the  present  instance,  us  we  have 
seen,  these  deviations  are  of  no  great  consequi^nce.  If  perchance  in  order 
to  preserve  the  previously  determined  level,  we  were  forced  to  abandon 
the  shelter  of  this  formation,  it  would  only  be  for  short  intervals,  and  the 
difficulty  would  be  by  no  meaiu  iiiBurmountable. 

III.  TIm  Shaft  at  Sangatte.  Tliia  shaft  had  for  its  object  w  prove  the 
water  bearing  character,  on  the  one  hand,  and  the  relative  dryness,  on  tbe 
other,  of  the  different  layers  of  this  cretaceons  formation.  A  very  simple 
means  was  made  use  of  in  messuring  tbe  quantity  of  water  which  the 
different  layers  furnished.  You  will  find  the  account  of  it  in  the  special 
report  upon  tliis  Hubjecl .  The  result  was  that  as  soon  as  the  Rouen  Chalk 
was  reached  the  quantity  found  was  exceedingly  small. 
The  present  advanced  stage  of  our  studies  enables  us  to  fls  the  jiositioii 
^of  tbe  shad  designed  for  the  removal  of  the  material  extracted  during  tli« 
work  of  excavation,  and  to  mark  out  the  direction  of  the  gallery  which 
will  conduct  the  leakage  waters  to  the  shaft.  The  first  thing,  then,  to  be 
attended  to  would  be  the  sinking  of  the  shaft,  followed  by  the  excavation 
of  the  gallery.  This  latter  would  be  placed  in  the  same  stratum  with  the 
tunnel,  and  excavated  to  the  distance  of  about  two  kilometers,  Would  serve 
tlie  purpose  of  a  supplementary  reconnaissance  of  the  route  to  be  taken  by 
our  enterprise.  You  are  aware  that  on  the  part  of  England  cxplorotiona 
have  been  made  even  prior  to  our  own.  having  the  same  object  in  view. 
They  were  under  the  supervision  of  Sir  Jobu  Hawkshaw,  a  distingiiebcd 
engineer,  with  whom  we  have  entered  into  relations.  From  tbe  very  be- 
ginning he  most  obligingly  made  known  to  us  not  only  the  results  of  hie 
operations,  but  the  mode,  as  well,  by  wliich  lie  had  effected  them,  *aDd 
gave  us,  at  the  same  time,  models  of  the  instruments  he  made  uee  of.  Our 
intercourae  with  him  has  been  of  great  service  to  us.  We  have  just  trane- 
mitted  to  him  the  results  of  our  labors  during  the  year  167«.  and  Mr. 
Lavalley,  the  delegate,  has  repaired  to  London  to  confer  with  him  wtth 
regard  to  tlie  definito  direction  of  tbe  tunnel. 

Theee  conferences  which  have  brought  to  light  much  valuable  infonna 
tion  fh>m  trath  aides,  and  have  evinced,  likewise,  that  perfect  spirit  of  ac 
cord  eo  much  to  be  desired  in  similar  undertakings,  will  shortly  re-open 
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Wltb  the  well-known  chancier  of  Bir  John  Hawkshaw  and  the  good  will 
which  we  ehaJl  bring  lo  eveiy  disciusioa,  well  knowing  that  in  this  uuui- 
□er  we  can  bMt  (iilflll  jour  wishes,  the  coming  conferences  cannot  fail  of 
eicelleot  re«ulu. 

We  have  also  to  confer  with  the  Railroad  Company  of  the  North  with 
reg&rd  (o  the  point  where  our  line  should  Join  theirs,  the  decision,  of 
couree,  to  be  subject  to  the  approval  of  the  general  government. 

We  continue  to  hare  nothing  but  praise  from  the  administration.  They 
have  never  ceased  lo  encourage  our  enterprise.  We  have  Just  receivecl 
from  them  a  despatch  intinmtiog  the  Minister's  desire  to  see  our  works  in 
active  operation  as  soon  as  possible. 

Mr.  Fenund  Raoul-Duval,  the  ineinl>er  of  the  subcommittee  who  has 
■pecial  charge  of  the  accounts,  will  make  our  flnaucial  condition  known 
to  you.  It  is  very  satisfactory.  He  will  also  submit  for  your  inspeolion 
and  approbation  a  statement  of  tbe  expense^  incurred  during  I8T6. 

^nce  our  laal  meeting,  Mr.  Cezanne,  engineer  of  bridges  and  highways, 
who  was  a  member  of  the  subcommittee,  has  been  removed  by  premature 
death  from  his  family,  his  friends  and  our  AsBociatiOD,  bo  greatly  Indebted 
to  him  for  his  very  many  services. 

Mr.  Talabol  having  determined  from  Ihe  necessity  of  increased  care  of  his 
health  to  send  in  bis  resignation  as  member  of  the  permanent  committee, 
we  have  expressed  to  him  our  deep  regret  on  being  deprived  of  the  co- 
oi>eration  of  one  so  eminent. 

On  motion  of  Mr.  S.  "W.  Roberts,  the  thanka  of  the  So- 
ciety were  tendered  to  Mr.  Chevalier,  and  the  MSS.  as  trans- 
lated referred  to  the  Secretaries.' 

The  death  of  Dr.  Jared  P.  Kirtland,  Dec.  10, 1877,  aged 
84,  was  annonnced  by  the  Secretary. 

Prof.  Frazer  presented  a  communication  on  the  cranial 
planes  in  a  model  bust,  prepared  by  Mr.  Mward  A.  Spring, 
of  Perth  Amboy,  based  on  a  study  of  the  Ventis  of  Milo. 
The  planes  belong  to  the  triclinic  system. 

Prof.  Frazer  reported  the  results  of  an  experiment  intend- 
ed to  illustrate  his  views  of  the  formation  of  limonited. 

Mr.  Lesley  was  nominated  for  Librarian. 

Mr.  J.  S.  Price  offered  the  following  resolution  which  was 
aeconded  and  adopted  : 

lUtoletd,  That  the  Treasurer,  J.  Sergeant  Price,  be  authorized  lo  receive 
from  and  receipt  to  the  City  of  Philadelphia,  for  the  sum  of  oiffi  thousaad 
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dollars  iflOOO),  being  tbe  nmouDt  of  City  Loaa  belonging  to  the  Societjr, 
felling  due  January  1,  1678. 

Revolted,  That  the  Treasurer  be  authorized  to  inreBt  the  proceeds  of  said 
loan  under  the  direction  of  tbe  Committee  on  Finance. 

And  the  meeting  was  adjourned. 


Slated  Meeting,  Jan.  18,  1878. 

Present,  15  members. 

Vice-President,  Mr.  R  K.  Price,  in  the  Chair. 

Dr.  T.  B.  Eeid,  a  lately  elected  member,  was  introduced 
to  the  presiding  officer  and  took  his  seat. 

A  letter  of  envoy  was  received  from  the  Royal  Observa- 
tory, Greenwich,  London,  S.  E.,  Dec.  27, 1877. 

A  letter  requesting  the  continuance  of  exchanges  and  the 
completion  of  a  set  of  Transactions  A.  P.  S.  was  received 
from  the  Linnean  Society  of  Bordeaux,  dat«d  Dec.  30,  1877. 

Donations  tor  the  Library  were  received  from  the  Ed. 
Revue  Politique  ;  M,  Melsens  ;  the  R.  Belgian  Academy  ; 
Ed.  Nature ;  Leeds  Phil,  and  Lit.  Society ;  Canadian  Nat- 
uralist;  Cornell  University;  Philadelphia  Academy  of 
Natural  Sciences;  Pharmaceutical  Association;  Franklin 
Institute;  Peao  Monthly;  Medical  News;  American  Jour- 
nal Medical  Sciences ;  Prof.  E.  D.  Cope  ;  Mr.  Henry  Philipa, 
Jr. ;  Mr,  Lorin  Blodget ;  Ed.  Robinson's  Epitome  of  Litera- 
ture ;  Bureau  of  Education  and  Engineer  Department, 
Washington ;  Ed.  Western  Inventor,  Cincinnati ;  and  Min- 
isterio  de  Fomento,  Mexico, 

The  death  of  Benjamin  Hallowell,  of  Sandy  Springs,  Md., 
and  also 

The  death  of  Thoa,  F,  Betton,  of  Germantown,  was  re- 
ported on  the  occasion  of  the  stated  annual  reading  of  the 
list  of  the  surviving  members  of  the  Society. 
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The  death  of  Marcus  Bull,  formerly  of  Philadelphia,  and 
of  Theodore  Mommeori,  of  Berlin,  was  also  reported. 

Mr.  Lesley  read  a  letter  from  G.  S.  Blake,  an  officer  od  the 
F.  S.  Frigate,  Java,  in  1830,  dated  Nov.  12.  1877  (?),  to  Dr. 
Hedge  of  Harvard  College,  containing  two  extracts  from  his 
Jonrnal,  July  15, 1830,  Port  Mahon,  and  July  30,  1830,  Al- 
giers, respecting  Dr.  Timisoa,  Surgeon  U.  S.  N.,  on  board  the 
Java,  the  grandson  of  Red  Jacket,  and  a  pure  Seneca  In- 
dian, who  was  graduated  at  Schenectady,  N.  T.,  and  died 
when  the  Java  touched  at  Algiers.  At  Port  Mahon  Dr. 
Jimison  encountered  a  Kabyle  chief,  a  prisoner,  addressed 
him  in  the  Seneca  language,  and  reported  to  Mr.  Blake  that 
the  Kabyle  evidently  comprehended  him.  The  death  of 
JimiaoD  prevented  further  experiments  with  Kabyles  on 
their  arrival  at  Algiers. 

"LoNGwooD,  Saturday,  laili  NoTember. 

"Mt  Deab  Sib:— a  few  days  since,  you  expressed  a  wish  tbat  I 
wonld  give  you,  in  writing,  the  particulars  of  the  incident  which  I  related 
at  the  dinner  at  Mr.  O.  B.  B's,  and  wliich  we  both  regard  as  one  of  consid' 
erahle  interest.  I  cannot  do  belter,  perhaps,  tlian  to  give  you  an  eslract 
from  my  Journal  : 

'"Frigate  "Java."  Port  Mahon,  laland  of  Minorca,  19th  July,  1830. 

"  'The  French  frigate  which  arrived  recently  from  Algiers,  completed 
her  quarantine,  and  took  pratique  tliis  morning,  and  sails  soon  for  Toulon. 
Bbe  has  on  board  a  number  of  Kabyles,  captured  in  the  engagement  of 
the  34th  June,  near  Torrechica. 

" '  Dr.  Jimison,  who  happened  to  be  at  the  Lazaretto  when  she  was  ad- 
mitted to  pratique,  look  me  aside  on  bis  return,  and  told  me  that  he  caugiit 
the  eye  of  one  of  the  prisoners  (a  chief  he  thought),  and  that,  as  be  return- 
ed his  glance,  seemingly  with  interest,  he  ventured  to  speak  lo  him,  and 
addressed  him  in  the  language  of  the  Seneca  tribe  of  Indians,  and  that  to  his 
iaeipreesible  surprise,  t/ieg  certaiviy,  to  torat  extant,  eaald  undentand  taek 
other.  I  tried  to  draw  from  him  sume  particutara  in  regard  to  the  nature 
of  their  communication,  but  could  not,  except  that  it  related  to  the  late 
military  evenla.  I  am  deeply  interested  in  the  matter,  and  it  is  undefstood 
between  us,  that  when  we  arrive  at  Algiers,  he  will  endeavor  to  following 
it  op  in  my  presence. 

'" Friday,  July  30th.  At  6  p. if.,  anchored  off  Algiers,  and  10  o'clock, 
Assistant  Surgeon  Jacob  Jimison  died.  Ho  was  to  me,  a  most  interesting 
person.  He  was  of  the  Seneca  tribe  of  Indiana,  of  pure  blood,  so  said,  the 
lOD  achlef,  and  a  grand-sou  of  the  celebrated  "Red  Jacket."    He  was 
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educated  carefully,  and  a  graduate  of  Schenectady  College.     He  L-nltired 
the  Kavy  in  January,  1828  ;   this  was  his  first  cruUe.' 

"  I  cultivated  hia  acquaintance,  which  was  rather  difficult  to  do,  for  he 
was  grave,  thoughtful,  and  very  taciturn,  but,  perhaps  be  was  as  intimate 
with  me  ae  with  any  other  ward  room  officer. 

"  He  died  of  a  land  fever,  after  au  illuees  of  about  ten  days.  i 

"All  this  is  very  vague,  but  you  will  take  it  for  what  it  is  worth.  I  will 
only  add,  that  Jimison  was  not,  in  my  opinion,  a  peraon  likely  by  any 
means,  to  play  upon  the  credulity  of  any  one.  He  most  certainly,  ftiUj 
believed  what  he  related  to  me. 

"Believe  me  with  great  respect  and  regard,  yours, 

-G.  S.  BLAKE. 

'•Rkv.  Dr.  Hkdoe." 

Prof.  Cope  made,  through  the  Secretaries,  a  written  com- 
muQicatioQ  on  the  occurrence  of  the  retnaine  of  man  in  aaso- 
ciatton  with  those  of  extinct  vertebrata  in  Oregon,  entitled : 

'■  Pliocrne  Man.— Prof.  Cope  stated  that  he  had  received  flrom  Oregon 
a  collection  of  fossils  from  an  ancient  lake  bed  of  Pliocene  age,  which  in- 
cludes the  following  Bpecies  of  M'lriimalia :  EUphat  primigeniv$,  Equut 
oceidtntiilii ;  E.  major ;  Auchenia  littUma ;  Avchenia  magna;  Atithetua 
vitakariana    sp.    nov.  :   Myloilon,  aodali*  \  Ltitr'i  t  piteiiMria  and    Canu 

"Of  Birds:  bones  not  diatinsuishahle  from  those  P0(l>r«;i«oec>d«nfaiw  and 
Fodilymbut  piidiGtpa ;  others  of  Graeulug  larger  than  those  of  Gra- 
ciilui  dilophMi.  Fishes  :  Galoslemida  and  Cypriaida,  of  extinct  species 
of  AUiumopi  and  Anehybopgia.  Mingled  in  the  same  deposit  in  undistin- 
guishable  relation,  were  found  numerous Qakes  with  arrow  and  spearheads 
of  obsidian,  many  of  them  much  taruisUed  by  long  erosion.  All  were  lying 
mingled  together  on  the  surface  of  a  bed  of  clay,  which  was  covered  by  a 
deposit  of  '  volcanic  sand  and  ashes '  of  from  flfleen  to  twenty  feet  in 
depth.  This  had  been  drifted  away  by  the  wind  in  some  localities,  thus 
expo^g  the  remains.  Oreat  numbers  of  specimens  of  the  fresh  waler- 
ehell  CaTinifex  ntieberryi.  of  a  white  color,  were  found  with  the  vertebrate 
fossils.  The  locality  is  the  basin  of  a  lake,  a  smalt  remnant  of  which  still 
remains  and  is  visited  by  numbers  of  Mammalia  and  water-birds  at  the 
present  time." 

Mr.  Chaee  presented  some  equations  of  relation  betweeo 
planetary  masses,  times  and  distances,  in  all  of  which  the 
velocity  of  light  entered  as  an  important  factor. 

Mr.  Lesley  was  elected  Librarian. 

The  Standing  Committees  were  re-elected  without  change. 

The  Roll  of  Surviving  Members  was  read. 
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Peocting  nominAtioas,  Koe.  840  to  851,  and  new  nominar- 
n&tion  S52  were  read,  spoken  to  and  balloted  for,  and  on 
scratiny  of  the  ballot  boxes  by  the  presiding  officer  the  fol- 
lowing persons  were  declared  duly  elected  members  of  the 

Society : 

840.  Mr.  L  F.  Mansfield,  of  Cannelton,  Beaver  Co.,  Pa. 

841.  Prof.  I.  C.  White,  of  West  Virginia  University,  Mor- 
gantown,  W.  Va. 

842.  Mr.  F.  A.  Randall,  of  Warren,  Pennsylvania. 
848.  Mr.  Burnett  Landreth,  of  Bristol,  Pa. 

844.  Mr.  John  Price  Wetherill,  of  Philadelphia. 

845.  Mr.  Elisha  Gray,  Sc.  D.,  of  Chicago,  HI. 

846.  Mr.  SimoD  Newcomb,  of  the  Superintendent  Nautical 
Almanac  Office  at  Washington,  D.  C. 

847.  Mr.  Asaph  Hall,  U.S.  Observatory,  Washington,  D.O. 

848.  Dr.  Theo.  G.  Wormley,  Prof.  Chem.  in  the  Med.  Dep. 
of  the  University  of  Pennsylvania. 

849.  Dr.  C.  H.  F.  Peters,  Prof.  Astr.,  Hamilton  Coll.,  N.T. 

850.  Mr.  Jas.  C. Wataon,  Prof.  Astr.,  Ann  Arbor,  Michigan. 

851.  Mr.  Francis  Andrew  March,  Prof,  of  Languages  in 
Lafayette  College,  at  Eaeton,  Pennsylvania. 

And  the  meeting  was  adjourned. 
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Remlf*  of  Wave  Interffrtiua. 

BtPlirt  Bablb  Chase,  LL.D., 

PnOFBseoR  OP  PHiLOSOCEn  m  Hatbbford  Collbqe. 

(,IUad  bafort  the  American  Philotophital  Socitty  8»plet7^Mr  31  nrul  OeMer 
10,  1877,  and  Jawiarg  IS.  1878.) 

The  combined  influences  of  action  and  reaction,  elasiicit;,  deoait}-,  &nd 
nindameaUl  velocity,  in  the  amogement  of  the  solar  iTBtem,  are  shown 
by  the  symmetrical  fonnula, 


\     Pi     / 


to  which  /t  :=  mass  of  Sun  ;  /i,  ^  mass  of  Jupiter  ;  i  :=  ayemge  velocity  of 
complete  solar  dissociation  =  314.86  p  -^  497.825  =  velocity  of  light; 
)i,  =  %  y  g  p   ^=3x  velocity  of  incipient  solar  dissociation  =  mean 

radial  velocity  of  complete  solar  dissociation  :=  ^  |*H-o  )    ^  p     ^ 

No.  seconds  in  1  year 
p,  :=  Jupiter's  projectile  radius  or  mean  perihelion  distance  from  Sun ; 
p  =  Sun's  equatorial  radius.     Substituting  the  values  ^  =  ^  ->  2.317; 
ii  =  p  ^  344.15  ;  p,  =  1088.63  ;  ^  =  1  ;  the  equation  reduces  to 
i.wesi  '1  +  /I 

=  1070.63   .  ■ .  ' =  1040.24. 

Bessel's  estimate  is  1048.88  ;  the  difference  between  the  tbeorclical  and 
the  observed  value  being  only  j^  oil  per  cent 

The  velocity  of  light  also  appears  as  an  important  factor  in  the  follow- 
ing equations,  thus  rumiehiug  further  evidence,  both  of  the  significance  of 
Earth's  iHisition,  at  the  centre  of  the  )>e1t  of  greatest  condensation,  and  ot 
Jupiter's  Influence : 

<"">'  I '  A  _  ■ 


C^)' 


A 


<2) 


id'> 


1=       '        x3«  (4) 

P  -*! 

r,     =      A         X  1.061  days.  (5> 

t:t,::^,':k  (6) 

In  these  equations  nt  ,.  yy  =  terrestrial  dissociative  velodty ;  u,  = 
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moH  of  Earth  ;  A  =  deiuitj  of  Earttt  in  units  of  Bun's  density ;  2^  = 

lime  of  revolution  at  2  r ;  2*  ^  radius  of  rerolution  for  3  ( ;  3  =  Earth's 

meao  distance  fh>m  Sun  ;  (=tjme  of  oHcillation  through  major-axis  equiva- 

enttoSun'spog^blestmosphere,  orto  §af  Earth's  radius  vector  ;  t^  =  time 

of  Jupiter's  reTolutioD  :  t,  =  time  of  Earth's  revohition  ;  1. 061  =  Jupiter's 

secular  aphelion      ,. 
radius  vector. 

It  Is  evident,  fh>m  equation  (6),  that    ~— '  might  be  substituted  for 

.1,  +  ^ 

— J — ,  in  the  exponent  of  equation  (Ij. 

In  the  undulations  wliich  are  generated  by  the  two  controlling  masses,  [i 
&i>d  yii,,  we  may  naturally  look  for  harmonic  interferences,  not  only  in  the 
light  spectrom,  but  also  in  cosmlcal  aggregations  and  in  elementary  mnJecu- 
lar  groupings.  If  we  compare  ri  and  u,  at  Jupiter's  present  perihelion,  we 
And  that  the  product  of  Jupiter's  radlua  vector  by  iis  mass  is  1.01S8  times 
th«  product  of  Sun's  radiu»<  by  iis  mass.    Representing  1.0153  by  n,  and 

taking  a  =  6  x  .0168  =  .0918,  the  harmonic  progression,  — — —  ,  — xg"' 


milljonths  of  a  millimetre,  to  wave-lengths  of  Frounhofer  lines  : 


Nodal  DlvlBorB. 

Quotients. 

Obgerved, 

1 

1.0000 

761.20 

A    761.20 

+  «  (/) 

1.1071 

687.56 

B     687.49 

[1.1530 

660.19] 

C    656,67 

+  2a 

1.1989 

634.92 

+  3..    (/) 

1.2907 

58B.76 

D    ,589  74 

+  4a 

1.3825 

550.60 

[1.4437 

527.26J 

E    527.38 

+  Sa 

1.4748 

516.31 

h      517.70 

+  6«    (/) 

1.5661 

486.05 

F     486.52 

+  7« 

1,6579 

43fl.l3 

+  8a 

1.7497 

435.05 

a    481.03 

[1.7650 

431.27] 

+  !»o 

1.8415 

413.87 

[1.9180 

396.87] 

H    397.16 

+  10«    (/) 

1.9833 

393.73 

W  898.59 

The  harmonic  interferences  indicated  by  the  series  marked  (/)  are  the 
most  interesting,  both  on  account  of  the  closeness  between  the  theoretical 
qnoticnts  and  the  corresponding  observed  values,  and  because  the  succes- 
sive denominator  increments,  are  Qgurate. 

Of  the  remaining  six  lines,  three  (A,  b,  O,)  approximate  so  closely  to  the 
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corresponding  harmonic  quotients,  the  greatest  derlatioii  being  leas  tbui 
one  percent.,  that  they  raajbe  properly  regarded  as  illustrations  of  secood- 
aiy  interferences :  introducing  two  harmonic  triplets,  with  a  unifonn  de- 
nommalor  difference  of  2  a,  (n  -|-  3  a,  4  a,  6  a  ;  n  -I-  6  a,  8  a,  10  a). 

The  bracketed  divisors  indicate  tertiary  hHrmonics,  based  on  denominator 
differences  of  a' =  .01B3:  1.1630  =  1 -(- lOo' :  I.443T  =  1  +  39u';  1.7660 
=  1  -|-  50  a'  1  1.0180  =  1  -)-  eo  a'.  The  greatest  difference  between  the 
theoretical  and  observed  values  ia  less  than  |  of  one  per  cent.;  the  other 
-differences  range  between  ^  and  ^^  of  one  per  cent. 

Among  the  anbordinate  spectral  lines  there  are  some  aa  I  have  shown 
elsewhere,*  which  are  closely  represented  by  tl|e  denomlnalois  n  +  3  >• 
n  +  4a,  K  +  Sa,  n-|-7a.  »-t-9<i,  n  +  Oa.  But,  on  account  of  the 
great  numlMr  of  faint  lines,  such  accordancea  are  less  satislact«t7  than 
those  which  can  be  found  In  the  lines  which  are  more  widely  separated  and 
more  prominent. 

In  planetary  aggregation  the  interference  waves  have  manifested  thrir 
influence  most  strikingly  at  luminous  intemodes.  The  denominators 
are  exponential,  indicating  roots  which  are  to  be  extracted,  instead  of 
divisions  which  are  to  be  made.  It  will  be  noticed  that  the  flrst  six  ezpo- 
nenUal  denominators  in  the  following  table,  are  arithmetical  means  between 
the  adjacent  numbers  in  the  primitive  series  of  nodal  divieots  in  the  fore- 
going table,  and  that  the  others  are  formed  by  successive  denominator  in- 
crements of  J  a. 

Observed. 
6493     Neptone. 
41  aa    Dranna. 
3050    Saturn. 
1118    Jnpiter. 
728     Frela. 

1.4284  465  473    Flora. 

1.5302  831  327    Hars. 

1.6860  214  310    Earth. 

1.7497  160  ISS    Venus. 

1.8644  111  110    Ten.-Mer. 

1.9792  84  83    Mercury. 

2.0039  66  64    Mercury,  s.  p. 

3.3089  53  58    Mercury,  c.  o. 

The  "observed  "  values  are  the  mean  planetary  vector-radii,  in  units 
of  Sun's  radius.  "Yen. -Her."  lathe  arithmetical  mean  between  Venus'* 
mean  distance  (155)  and  Mercury's  secular  perihelion  (64).  "Mercury, 
c.  o."  ia  the  centre  of  spherical  oscillation  (]/  .4  )  of  a  nebula  extending 
to  Mercury's  mean  distance. 

The  harmonic  interferences  in  the  apectra  of  chemical  elements  may 
probably  be  best  studied,  by  beginning  with  tboae  whioh  contain  ftw 


Denominators. 
1.0000 

Roof. 
6463 

1.0636 

4130 

1.1530 

2015 

1.3448 

1150 

1.3866 

708 
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prominent  lines.  The  wave-measurementa,  in  all  of  tbe  following  com- 
puitoDH,  ve  taken  (Vom  tbe  paper  of  Profewor  Wolcott  QibtM,  in  the  Ameri- 
can Jonrnal  of  Science,  second  series,  vol.  slvii,  pp.  106,  seq.  EirchbofTa 
hncfl  are  indicated  bj  E  ;  Hnggins'B  by  H  ;  Oibbe's  groupings  of  oorr«i- 
ponding  lines,  in  tbe  obserratJons  of  botb  Eirctaboff  and  Huggins,  by  E  H ; 
tbe  led-baad  colamns  cootaining  EircbboS's  wtimstes,  and  the  right.band 
oolunuis  tbnee  of  Hnggins  : 

Mercurt,  E  H. 


Wftve-lengUiB. 

QuotlenW. 

rueoretlo*! 

668.47 

508.60 

1.0000    1.0000 

1.0000 

1 

046.38 

546.18 

1.0407    1.0411 

1.0406 

l  +  6a 

548.80 

543.80 

1.0478    1.0464 
Lead,  EH 

1.0474 

l  +  7« 

Witvv-lnagtbs. 

Huotlenta. 

Tbeoretloal. 

Ml.  39 

661.48 

1.0000     1.0000 

1.0000 

1 

687.71 

687.66 

1.0489    1.0489 

1.0440 

l  +  3a 

489.07 

438.98 

1.3784    1.2799 
LirHtnH,  H 

1.3784 

1+19« 

Qaotlenta. 

ThaorHlcat. 

«10.73 

1.0000 

1.0000 

1 

47ft.48 

1.3977 

1.3214 

l  +  3» 

4iS9.9S 

1.3279 

1.8821 

l  +  8a 

R0THEKIDII  AMD  IrIDIUX,  E. 

■Wave-lenRthB. 

(iuotlenls. 

Theoretical 

635.45 

1.0000 

1.0000 

1 

S45.44 

1.1660 

1.1646 

I  +  5a 

68(1.62 

1.1B78 

1.1975 

!  +  «» 

Chbomiitii,  E. 

Wave-luiBi 

ba. 

liuotleala. 

Tbeorelloal- 

M1.S6 

1.0000 

1.0000 

1 

821.90 

1.0887 

1.0887 

1  +  111  « 

690.06 

1.0391 

1.0391 

1  +  113  a 

59a8S 

1.0394 

Copper,  K. 

1.0894 

1  +  118  a 

Wave-lengtba. 

QuolieDta. 

ThMretlcal. 

576.67 

1.0000 

1.0000 

1 

529.80 

1.0938 

1.0914 

1  +  6* 

S22.U 

1.1070 

1.1066    • 

l  +  7a 

445.64 

1.3438 

1.2487 

I +  16  a 

FBOC.  AKBR.  pHiLos.  BOO.  xni.  101.  3k. 
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Absskig,  E  H. 


Wav«-l0DBlhB. 

Q,uotIeiitB. 

Tbooretloal 

417.IS4 

617.67 

1.0000    1.0000 

1.0000 

1 

611.68 

611.67 

1.0096     1.0098 

1.0098 

1  +  a 

578.95 

67478 

1.06Q7     1.0678 

1.0650 

l  +  7a 

58S.M 

688.41 

1.1666    1.1080 

1.1679 

1  +  17 

Wnvft-lengthi. 

Quotteuu.                     Theoretical. 

6ia78 

1.0000 

1.0000 

1 

017.64 

1.0031 

i.ooao 

l+3« 

617.17 

1.0080 

1.0080 

l  +  8a 

469.69 

1.1286 

1.1286 

1  +  OS 

448.57 

1.1664 

4tt.8» 

1.1660 

Tin.  K  H. 

1.1570 

1  +  llS 

640.83 

646.37 

I.OOOO    1.0000 

1.0000 

1 

615JI9 

1.0491 

1.0530 

l  +  « 

556.88 

1.1598 

1.1590 

I  +  8a 

556.59 

1,1004 

1.1620 

1  +  3S 

610.55 

610.40 

1.3650    1.2642 

1.3650 

l+6« 

469.47 

1,4056 

1.4W0 

l  +  5ft 

458.41 

1.4244 
PoTAseira,  H. 

1.4240 

1  +  8. 

Wave-lenglhj. 

(iuotlente.                     1 

heoretlcttl. 

630.85 

1.0000 

1.0000 

1 

624.81 

1.0007 

1.9097 

l  +  i« 

61S.25 

1.0287 

1.0291 

\  +  a 

•    588.78 

1.0806 

1.0802 

1  +  0 

581.79 

1.0843 

1.0848 

1  +  S 

580,80 

1.0862 

1.0872 

l+8« 

551.96 

1.1480 

1.1464 

l  +  5a 

488.18 

1.8860 

1.8871 

l  +  4ft 

488.M 

1.4873 

1.4862 

1  +  15  a 

431.16 

i.4eaa 

1.4658 

1+16  3 

4se.oo 

1,4809 

1.4810 

l+6r 

41&77 

1.5064 

811.VBR,  E  H. 

1.5067 

i  +  et 

Wavo-lenBth«. 

ftuollenW. 

ThBorello»l. 

547.66 

647.44 

1.0000    1.0000 

1.0000 

1 

640.06 

646.68 

1.0011     1.0015 

1.0018 

l  +  o 

621.82 

621.84. 

1.0508    l.OSOl 

1.0502 

1  +  380 

Thii  cannot  be  regarded  aa  a  latisfactoiy  accordance. 
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Wavo-ISDglhB. 
»86.99  987.87 
ttlO.M  eiO.89 
589.90  S69.90 
473.85    471.98 


Wave-lengtha. 

«47.33  647.08 
044.S9 

531.27  SSl.Ol 

609.00  OOe.88 

480.se  460.37 
488.10 

441.H  441.81 


ZiKC,  K  H. 

Q,uotleiits.  Tbeorettcs). 

1.0000    1.0000  1.0000  1 

1.0432    1.0443  1.0S90  1  +  a 

1.0796    1.0800  1.0781  1  +  2  a 

1.8488    1.3004  1.8518  1  +  Oa 


Cadmivii,  E  H. 

Qaotleuu. 

1.0000  1.0000 
1.0041 

1.3183  1.3166 

1.3715  1.3717 

1.&468  1.3478 
1.8836 

1.4645  1.4646 


TheoreUc*). 

1.0000  1 

1.0041  1 

1.3800  1 

1.3737  I 

1.S450  I 
1.36 


1.4 


1  +  76 
144.. 


The  quotient  of  KirctahofTB  sixth  wftve-leugth  by  the  seventh  (408.10 
-*-  441.94),  is  equal  to  the  quotient  of  the  fourth  b^  the  fifth  (509  h- 
480.56  =  1.0692).  The  bannonic  denominators,  l+7«,l  +  llr,  1  + 
15c— ife=311.6— give  1.3181,  1.8438, 1.4874 ;  but  this  is' not  so  satisfactory 
»  representation,  on  the  whole,  as  the  one  I  have  adopted.  (3  +  3  -|-  4)  a 
=  (8  +  3X7)*- 


Lanthanum,  K. 

avt^leogths. 

Quotients. 

Theoretical. 

588.56 

1.0000 

1.0000 

1 

S88.48 

1.0008 

1.0003 

1  +  ia 

888.00 

1.0011 

1.0011 

1   +0 

884.48 

1.0077 

1,0077 

l+7a 

890.80 

1.0841 

1.0340 

1  +  31  a 

519.80 

1-0878 

1.0873 

l  +  34<i 

518.69 

1A88S 

1.0884 

l  +  30a 

461.69 

1.1188 

Sodium 

1.1183 
H. 

1  +  108.1 

Tbeoreilcal. 

616.74           1 

0000 

1.0000 

1 

616.66           1 

0003 

000.04           1 

0452 

1.0400 

1  +  6  o    (6  = 

+  '^) 

589.48           1 

0463 

569.46           1 

0880 

1.0880 

1  +  11  «  (11  = 

1  +  2  X  S) 

568.90           1 

0840 

515.90           1 

1954 

510.87           1 

1966 

1.1B78 

1  +  36  a  (36  = 

1  +  6x0) 

498.87           1 

3303 

1.8862 

1  +  81  a  (31  = 

1  +  8x0) 

b,Goo(^lc 


Ajstimoni,  K  H. 

Wftve-lengths. 

Qdo 

ents.               TbeoreUoal 

680.84 

eso.<» 

1.O000 

1.0000 

1.0000 

1 

613.60 

618.78 

1.0388 

1.0373 

1.0370 

l+2« 

598.41 

588.72 

1,0543 

1,0681 

1.0540 

1  +4a 

591.61 

691.46 

1.0688 

1.0660 

699.76 

689.76 

1,0697 

1.0681 

1,0875 

l  +  5a 

564,04 

564.41 

1.1174 

1.1171 

1.1165 

1+85 

667.19 

567.18 

1.1832 

1.1316 

1.1850 

1  +  10ii 

646.61 

646.38 

1,1664 

1.1540 

1.1668 

I  +4S 

471.10 

471.08 

1.8891 

1.3385 

1.8875 

l  +  35a 

Arsbnic,  E. 

Wave-leogthB. 

(^DOtieDta, 

Theoretleul. 

617.54 

1.0000 

0000 

I 

-    611.69 

1.0096 

0093 

l+o 

608.88 

l.(»86 

0344 

l+3fi 

Bm.» 

1.0666 

0668 

H-7« 

SS6.flB 

1.1068 

1096 

1+9* 

5S0.4S 

1.1819 

1317 

1  +  10  6 

B88.TS 

1.1463 

1461 

1  +  13  6 

888.85 

1.1674 

1686 

1  +  17  a 

521.SS 

1.1646 

1836 

1  +  10  6 

Tbe  sixth  quotientis 

also  very  nearly  1 ,  1313  = 

1  -1-  18  a 

orl3a  = 

Barium,  K  H. 

Wave-lengths. 

QnoUeaM. 

650.34 

650.44 

1.0000 

1.0000 

1.0000 

1 

611.75 

612.15 

1-0639 

1.0635 

1.0684 

l+4a 

603.0S 

603.70 

1.0783 

1.0793 

1.0793 

l+8a 

597.05 

697.58 

1.0891 

1.0886 

1.0890 

l  +  15e 

585,51 

666,67 

1.1106 

1.1106 

1.1109 

l  +  7« 

882,88 

683.77 

1.1166 

1.1161 

1.1169 

1  +  36 

578,61 

578,00 

1.1340 

L1368 

1.1346 

I+81« 

668.96 

664.06 

1.1788 

1.1740 

1.1789 

1+86 

663,40 

653.08 

1.1771 

1.1782 

1.1780 

1  +  30  0 

493.78 

493.57 

1.3168 

1.3178 

1.8168 

l  +  30a 

490.30 

480.33 

1.3365 

1.8368 

1.8264 

l+65< 

The  eighth  quotien 

IB  alBo  Tery  nearly  1  +  11  o  =  1.1742  ;    Ot 

=  8*, 

Stbohtiuk,  E  H. 

WBVB-leDgtlU. 

Quotlenta.               1 

l.eoretlo«l 

641,88 

641.88 

1.0000 

1.0000 

1.0000 

658.90 

668.74 

1.1579 

1.1688 

1.1503 

1+rf 

663.67 

K63.S8 

1.1607 

1.1614 

1.1610 

l+« 

860.S8 

650.61 

1.1945 

1.1649 

1.1647 

1+aa 
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Btbobtiiik,  K.  H.—Oonlinmd. 


Wave-I 

len«lh«. 

<iuot 

lent*. 

Theoretical, 

648.11 

649.78 

1.1680 

1.1666 

1.1675 

1  +  3* 

548.68 

648.75 

1.1689 

1.1686 

1.1681 

1  -t-3« 

636.98 

535.95 

1,3194 

1.2195 

1.3195 

1+49 

624.18 

634.36 

1.3386 

1.2284 

1.3334 

1  +46 

638.24 

538.38 

1.2258 

1.3258 

1.2365 

l  +  4a 

633  97 

533.88 

1.3364 

1.2368 

1.2266 

1+|0<* 

583.71 

533.60 

1.2370 

1.3273 

1.2273 

I  +  ,    2 

The  ratio  between  the  Brataadthe  ninth  httrmonic  increment,  p-^  1.4283, 
ii  m;  theoretical  value  for  the  ratio  between  heat  of  conBtant  pressure  and 
heat  of  constant  volume  ;'  the  ratio  between  the  second  and  the  tenth  bar* 
monic  increment,  |/  3.  is  the  ratio  between  dissocialive-  or  wave -velocity, 
and  stable-  or  circular-velocity.  The  geometric  mean  of  1.1645.  1,1680, 
1.1689,  is  1.1671  =1  +  8*';  :1-3194  x  13936  x  1.2258)*=  1.2239  =  1 
+  4  b'.  HDgg^ns'a  meaos  are  not  ao  theoreticallj  exact,  but  their  devia- 
tton  is  fiu-  within  the  limilfi  of  probable  error,  for  (1.1649  X  1,1666  X 
1.1686)*  =  1.1668;  (1.219.5  X  1.2234  x  1,2258)*  =  1.2829;  1  +  36" 
=  1. 1670 ;  1  +  4  6"  =  1.3327,  Kirchhoff  gives  the  following  additional 
linee  : 


(3)  Stbortium, 

K. 

Wave-lenglhs. 

quollenu. 

Tbeoretlcal. 

650.68 

.9857 

564.53 

1.1666 

4ei.«it 

1.8893 

1.3893 

1  +4a' 

461.63 

1.8804 

1.8868 

1  +  44' 

481.S8 

1.4868 

1.4887 

l  +  5«' 

481.18 

1.4876 

1,4672 

1  +  56' 

PLATiimii,  E  : 

S. 

Wave-lennthB. 

Quutlenls. 

Theoretical. 

698.22 

598.14 

1,0000 

1,0000 

1.0000 

B96.86 

598.59 

1.0028 

1.0026 

1.0086 

l  +  8a 

695.62 

595.47 

1.0044 

1.0046 

1.0044 

1  +  6.. 

648,07 

647,96 

1.0915 

1.0916 

1.0910 

1  +  56 

630,70 

580,70 

1.1272 

1.1270 

1,1275 

1  +  76 

623.10 

528.08 

1.1436 

1.1435 

1,1419 

l  +  7« 

606.43 

506.83 

1.1912 

1.1813 

1.1836 

1+99 

466,19 

454.92 

1.3118 

1.3148 

1.3129 

l  +  20d 

460.77 

449.72 

1.8371 

1,3300 

1.8386 

l  +  2Id 

446.65 

444.45 

1.3424 

1.3466 

1.3443 

1  +  23(1 

This  is  not  given  among  the  compariBons  In  Qibba's  Table  XI,  but  It 
embtaees  all  the  lines  In  which  Hnggin^'a  measurements  (Table  IVl  and 
•  Proc  Boe.  Pbll.  Amer..  xlv,  esi. 
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Eirchhofl'B  (Table  IX)  differ  bf  leu  than  a  nniL    The  groups mAfbecon- 
nected  by  the  eqnatiaiiB,  31  a  =  A  ;  10  a  =  9  e;  6  A  =  7  d. 

The  foregoing  iDTestlgations  were  undertaken  in  consequence  or  a  sng- 
geatioa  by  Professor  Henry  Draper,  that  I  should  test  my  theory  of  hai- 
monic  unduUtory  influence  by  an  examination  of  spectral  lines.  Profeaaor 
Asaph  Hall  led  me  to  the  discovery  of  further  corroborative  teets,  by  the 
query,  "Will  the  iuner  moon  of  Mars  fa]]  into  harmony,  or  will  it  make  a 
dlMordT"* 

If  ne  start  ftvm  a  point  near  the  theoretical  beginning  of  nebular  con- 
densation for  (he  onter  Bate!  lite,  t  and  take  3x8  —  1  harmonic  diviaors,  of 
the  form  diT.D  +i  =8  div.n  —  div.i  =div.ti  +  8n-i,  we  find  the  follow- 
ing accordances : 

Numerator.     DIvlBora.         Quotlentti.  Observed. 

18.7  d,  =    1  18.700  13.693  =  Nebular  radius. 

d,=:8tf,  — di=    8  6,850  6.846  =  DeimuB.t 

d,  =  Bd,  —  dj=   5  3.740  3.780  =  Phobus.t 

d,  =  8  d,  —  d,  =  14  .079  1.000  =  ^  semi-diam. 

.^  =  8d,  — d,  =  41  .884  .888  =  (5^c.ofrad.  oec. 

In  a  letter  to  the  editors  of  the  Aineriean  Journal  of  Science  and  Art* 
(Oct.,  1877,  p.  837),  Professor  Klrkwood  calls  attention  to  the  tapid  motion 
of  the  inner  satellite,  and  aaka  :  "How  is  this  remarkable  faCTto  be  it>coa- 
ciied  witli  the  cosmogony  of  Laplace!"  He  suggests  a  pa  rtia]  explanation, 
based  upon  Ibe  motions  of  Saturn's  ring,  and  concludes  with  the  remark  : 
"  Unless  some  such  explanation  as  this  can  be  given,  the  short  period  of  th« 
inner  satellite  will  doubtless  be  regarded  as  a  conclusive  argument  against 
the  nebular  hypothesis." 

This  is  undoubtedly  true,  if  we  accept  the  nebular  hypotheria  in  the  form 
in  which  it  is  popularly  taught,  and  in  which  Laplace  is  commonly  sup- 
posed to  have  held  it.  But  there  are  probably  very  few  among  the  students 
who  have  given  the  subject  much  careful  attention,  who  have  supposed 
that  all  the  planet -building  baa  taken  place  at  the  "limit  of  posdble  atmos- 
phere," or  the  point  of  equal  centripetal  and  centrifugal  force.  It  may 
well  be  doubted  whether  the  illustrious  French  Astromomer  ever  held  Bnch 
an  opinion,  and  it  is  certain  that  Sir  Willhim  Herschel  never  did,  for  he 
speculated  on  the  "gradual  sulisidence  and  condensation"  of  nebulous 
matter  "by  the  effect  of  its  own  gravity,  into  more  or  less  regular  spherical 
or  spheroidal  forma,  denser  (as  they  must  In  that  case  be)  towarda  the 
centre."  § 

As  necessary  consequences  of  such  subsidence,  there  would  be  an  accelera- 
tion of  velocity  in  ali  the  nebular  particles,  the  acceleration  being  mor« 
rapid  in  the  nucleus,  than  near  the  outer  surtkce  of  the  nebula.    Hany  in- 

■8ee  Joarnal  of  the  Franklin  Initltate,  Nov.,  isn. 
t  J>MI.  3fo(r.  Oct.,  1S7T,  p.  ^Oi. 

{Thew  are  the  namea  proposed  tar  the  aatetlltes  br  their  dlaooverer,  ProC 
Ataph  Hall. 
tH«r*ohel'i  "Outline!  otAstronomr,"  {  3TI. 
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dications  point  to  the  Bimultuieoiu,  or  nearly  stmnll&iieonB,  initiation  of 
numeroOB  planetary  centres,  and  it  is  very  donbtflil  if  either  of  tlie  two- 
pl&aet  belts,  except,  perhaps,  that  of  Neptune  and  Uranus,  will  be  long  re- 
garded as  tiaving  been  "  thrown  off"  by  the  mere  increase  of  centriftigal 
velocity. 

At  the  very  outset  of  my  own  tiiTestigations,*  I  was  cttrefUl  to  limit  my 
acceptance  of  the  nebuar  bypothesis  to  the  quallfled  exposlUon  of  its  origl- 
nator,  aa  staled  by  Sir  Jolm  Herscbel :  "  Neither  is  there  any  varied  of 
aspect  wblcb  nebulte  offer,  which  Btands  at  all  in  contradiction  to  this  view. 
Eren  though  we  should  feel  ouTaelres  compelled  to  reject  tlte  idea  of  a  gase- 
ous or  vaporous  '  nebulous  matter,'  it  loses  little  or  nbne  of  its  force.  Sub- 
sidence, and  the  central  aggregation  consequent  on  subsidence,  may  go  on 
quite  as  well  among  a  multitude  of  discrete  bodies,  under  the  influence  of 
mutual  attractloa,  and  feeble  or  partially  opposing  projectile  motions,  as 
among  the  particles  of  a  gaseous  fluid,  "f 

It  matters  not  whether  there  is  such  a  thing  as  a  luminlferous  wthet,  or 
whether  the  hypothesis  of  such  an  entity  is  merely  a  convenient  assump- 
tion for  the  co-ordination  of  results  which  are  due  to  the  action  of  forces 
iHth  as  irwild  Mitt  in  such  a  medium.  The  proper  study  of  the  forces,  and 
of  their  mathematical  consequences,  Is  the  great  thing  to  be  sought,  and 
the  numerous  accordances  which  I  have  already  found,  show  bow  prolific 
such  studies  may  become.  Those  accordances,  as  it  seems  to  me,  are 
already  sufficient  to  establish  the  Herschelian  hypothesis  as  a  true  theory, 
beyond  the  reach  of  all  possible  controversy.  That  the  elastic,  or  quasi- 
elastic,  forces,  which  are  continually  operating  throughout  the  solar  system, 
slioald  extend  the  harmonic  laws  to  the  satellites,  as  well  as  to  the  planets 
and  to  the  spectral  lines.  Is  a  necessary  consequence  of  the  simplicity  and 
unity  of  design  which  underlie  the  manifold  phenomena  of  the  universe. 

In  the  case  of  our  own  moon,  as  we  have  only  two  terms,  Earth's  semi- 
diameter  and  Hoon's  orbital  major.axis,  the  harmonic  equation  is  indeter- 
minate ;  its  direct  solution  is,  therefore,  impossibk.  I  have  elsewhere, 
however,  called  attention  to  the  (act  that  Earth  is  central,  in  the  belt  which 
is  bounded  by  the  secular  perihelion  of  Mercury  and  the  secular  aphelion 
of  Hars.  and  this  fact,  together  with  the  nearly  synchronous  rotation  of 
all  the  planets  in  the  belt,  may  be  regarded  as  Indications  of  common  forces, 
such  as  would  be  likely  to  lead  to  common  harmonies.  The  sixth  and 
seventh  divisors  of  the  Mars  series  represent,  respectively,  the  ratio  of 
Earth's  semi-dismeter  to  Moon's  nu^or.axis,  and  the  ratio'of  Earth's  axial 
rotation  to  its  orbital  revolution,  viz. : 

d,  =  8  d,  —  ff,  =  132.  ISO.SSSI  =  Moon's  m^or-axis. 

(I,  =  8  d,  —  d,  =  B6B,  865.2564  =  Earth's  year. 

The  harmonic  series,  of  which  Hars  and  its  satellites  form  a  part,  seems 
to  have  been  established  before  the  ring  of  greatest  nebular  condensation — 
the  ring  of  which  Earth  was  the  centre — was  broken  up.    In  the  solar 

•  PkU.  Mag..  Avril.lKe. 
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BjBtem,  as  well  as  in  tbe  group  of  densest  pUneta,  the  number  3,  which 
repreeeuts  the  uneven  harmooica  of  m  organ-pipe,  as  well  u  the  CMclUa- 
tory  diviuona  of  a  linear  pendulum,  holds  a  prominent  place.  For  we  find, 
at  tbe  outaet,  the  following  approximations  to  imporl&ut  nebular  centre*  : 

8»  =  9*  =  6661  6518  =  Neptune's  secalar  aphelion. 

8^  2167  22S2      Saturn's  secular  aphelion. 

8"      9*        739  785      Cybele. 

8>  348  339      Earth's  secular  aphelion. 

8*      9'  91  88      Mercury. 


■  1' 


I  i -diameter. 


This  accordance  is  the  more  significant,  because  Saturn's  secular  aphelion 
te  at  the  centre  of  the  ring  of  secondary  condensation,  which  extends  tioni 
Bun's  Bur&ce  to  Uranua'a  secular  aphelion. 

"Bode'a  Iaw,"  was  based  on  Buccessive  differences  of  3°  x  3,  3'  x  8, 
9*  X  B,  etc.  If  we  subatract  1  from  eacji  of  the  theoretical  Bode  numbers, 
and  divide  the  remainders  by  8,  the  quotients  are  I,  3,  3,  5,  9,  17,  etc., 
each  of  the  quotients,  except  those  for  Venna  and  Neptnne,  being  of  the 
form  da  + 1  =  3  (III  —1  ;  the  dense-belt  series  being  of  the  form  do  -|- 1  =  8 
(in  — 1. 

In  the  Infinite  series,  J  +  3-"  -f8-»-*->-f..  .8-i  +  3°-|-8'.t-8' 
-(-...,  Buccesdve  sums.  In  Ihe  neighborhood  of  unity,  give  the  foUowlng 
accordances ; 

Harmonic 
Sums.         DlvlaorB.   Qaottents.     Obaerved. 

1        =  i         37.38  37.00^8'. 

-.-3-« 


+  Z~*              If       36-40  3630  Extreme  major-axis. 

+  8-a               {        34.61  34.39  Mean  major-Bxia.       v 

■f  3->               }        30.03  30.68  Extreme aecondaryraiHius. 

+  3-t             1           13.69  !8.'69  Nebular  radius. 

+  S°                 3             6.85  6.86Deimus. 

+  3'                 5             3.74  3.73Phobua. 

+  8'               14              .98  1.00  Semi-diameter  of  Hars. 

+  3'               41               .88  .33  Oacillatory  centre. 

-1-3*               132  120.GS  Moon's  major-axis. 

-t- 3°               369  865.26  Terrestrial  acceleration. 

-)-8>            1094  1096.20  Jupiter's  semi-major-axis. 

The  "  Extreme  major-axia  "  is  the  nu^or-axis  of  an  ellipse,  connecting 

the  inner  planets  of  the  two  outer  two-planet  belts  at  the  secular  aphelia  of 

Uranus  and  Jupiter  ;  the  "  Mean  major-axis  "  is  the  sum  of  the  mean  dla- 
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tkncesofUnuiiuand  Jupiter  :  the  "Extreme  secondary  radius"  isUraniu's 
apheliOD  radius,  or  the  semi -diameter  of  tbe  ring  of  secondarj  condensa- 
tion ;  the  "Nebular  radius"  not  onlj  reprosenta  the  theoretical  incipience 
of  Hare's  nebular  condensation,  but  it  also  corresponds,  almost  precisely, 
with  tbe  sum  ofthe  secular  perihelia  of  Jupiter  (4.886)  and  Saturn  (8. T&4), 
in  units  ol  Earth's  semi-major-axia — the  secular  perihelion  being  the  time 
of  greatest  orbital  eitviea;  "Moon's  major-axis"  is  also  Earth's  "Nebular 
radius;"  tbe  "Terrestrial  acceleration"  represents  the  theoretical  in 
crease  in  the  angular  velocity  of  Earth's  rotation,  since  its  rupture  from 
the  central  nucleus,  ortberatioof  itsday  toiisyear ;  ''Jupiter's semi-major- 
axia"  is  measured  in  units  of  Sun's  mean  perilielion  distance  from  the 
centre  of  gravity  of  Sun  and  Jupiter. 

The  sum  of  the  infinite  series,  to  and  including  8  —  ■',  is  j,  which  repre- 
sents the  ratio  of  via  viva  between  undulatory  velocity  and  the  velocity  of 
the  particles  of  a  medium  constituted  according  lo  the  Kinetic  theory" 
Alexander  has  shown  [be  importance  of  that  ratio  in  planelO'taxiB,f  and  I 
have  shown  that  it  represents  "centres  of  explosive  oscillation, "  or  the 
centre  of  secondarj-  osciUftlion  between  tlie  primary  centre  of  oscillatiou 
and  the  centre  of  gravity,  in  a  homogeneous  line  of  particles  (J  —  |  of  J 
^  1).  Adding  the  next  term  of  the  series,  we  get  §,  which  represents  the 
centre  of  linear  oscillation.  Neptune's  major -axis  (60.06)  is,  within  f,  <^f 
1  per  cent,  C8'  ~  8'  +  8'  —  8'  =  60)  times  Earth's  mean  radius  vector. 

These  harmonies  embrace  orbital  radii  of  the  largest  five  planets  of  the 
•olar  system,  of  the  inner  planets,  and  of  the  asteroidal  belt,  together  with 
nebular-,  satellite-,  and  planetary -radii,  for  theouter  and  the  middle  planets 
in  tbe  theoretically  primitive  central  belt,  or  the  belt  of  greatest  condensa- 
Uon.  Can  any  interpretation  be  rightly  put  upon  such  a  chain  of  har- 
monies, which  does  not  recognize  tlie  nindamenta!  laws  of  harmonic  oscil- 
lation and  harmonic  design  ? 

Neither  of  Mars's  moons  is  of  sufflcient  magnitude  to  cause  any  great  per- 
turbations. To  this  fact,  perhaps,  as  much  as  to  tbe  proximity  of  tbe  den- 
■iiy-ceolre,  we  may  attribute  the  regularity  or  the  Havortian  system.  In 
the  solar  system,  as  we  have  seen,  t  the  preponderating  mass  of  Jupiter  sets 
up  a  new  order  of  differences  in  tbe  harmonic  denominatore ;  and  we  may 
And  probable  indications  of  similar  in&uence  in  some  of  the  satellite 
■ytlems,  and  in  the  elementary  spectra. 

In  tbe  satellite  system  of  Uranus,  if  we  talte  the  semi-major-axis  of  the 
onter  satellite  as  tbe  common  numerator  fSS.TS),  we  find  the  following 
harmony  : 

Satellites.    Distances.    Denoralnatorii.    Tbeorellcal. 
Oberon.  33.75  1.000  1.000 

TiUnia,  17.01  1.887  1.343  r=  \  +  2  a 

Umbriel,  10,87  2.184  3.190  =1  +  1  a 

Ariel,  7.44  8.058  8.055  =  1  +  12  o 

Semi-diameter,   1.00  2S.750  33.760  —  1  +  137  a 

*  Maxwell  and  Preston,  PltU.  Mag.,  June.  IfTT. 
tBmlthsoDlan  CoDtribnllons,  280. 
t  Ante,  ill,  V^qq. ;  illl,  aS7-0i  etc. 
PBOC  AMKR.  PHILOfl.  SOC.  XVII.   101.   2l.      PRINTED  MARCH  87.  1878. 
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In  the  SatumJan  ajstem  there  is  »  slight  uacertaintj  in  the  satellite  ele- 
ments, except  in  the  case  of  Titan,  whose  orbit  was  well  determined  by 
Besael.  It  will  be  seen  that  Titan's  great  mass  introdaces  a  secondaiy 
harmony.    The  following  liannonic  denominatom  are  based  ttpon  relative 

mean  distances  which  would  represent  the  orbital  times,  as  furnished  bj 
Professor  Hall : 

SatelllleB.         Tlmen,       Denominators.   Tb eore Ileal. . 


Japeius. 

7S.8393d 

1.000 

1.000 

Hyperion. 

21.8118 

a.402 

2.897  = 

=  1+  « 

Titan, 

1S.9454 

3.ei4 

2.930 

1  +  b 

Rhea. 

4.B17B 

6.756 

6.780 

1  +  86 

Dione. 

2.7869 

9.486 

9.884 

l+6a 

Tethys. 

1.8878 

13.087 

13.170 

l  +  8a 

Enceladus, 

1.3703 

14.966 

14.974 

1  +  10fl 

Mimas. 

.9425 

19.306 

19.186 

1  +  13a 

Semi -diameter. 

64.859 

64.360 

1  +  886 

It  is  well  to  notice  that  6  (1.930)  Is  very  neariy  the  square  of  a  (1.397). 

In  the  column  of  times,  Japetus,  divided  by  Titan,  isneariy  6  ;  Hyperion. 
by  Rhea.  5 ;  Dione,  by  Enceladus,  3  :  Telhys,  by  Mimas,  2 ;  Titan,  by 
Rhea,  I ;  Rhea,  by  Dione,  ^  ;  Hyperion,  by  Titan,  J  ;  Hyperion,  by  Dione, 
8  :  Hyperion,  by  Mimas,  Y  i  Titan,  by  Himos,  17. 

The  satellite  system  of  Jupiter,  our  Sun's  "companion  star.''  exhibits 
harmonies  of  distance,  time  and  mass.  The  mean  distance  of  the  outer 
satellite,  Callisio,  is  3'  aemi-diametersof  its  primary  (36.B9B4).  Using  tbii 
as  a  common  numerator,  we  Hnd  that  the  other  satellites  are  phyllotacti- 
cally.  as  well  as  liarmonically,  arranged  : 


Satellites.       Dtstanrns.      Den 

loiulnatora.      TlieorellcBl. 

Callteto,               36.9034 

1.000 

Ganymede,           15.3503 

1.759 

1.781=    5  a. 

Europa,                  9.82a'i 

2.807 

2.769        8  a. 

lo,                          6.0485 

4.464 

4.500      18  •>. 

Semi-diameter,       1.0000 

26.998 

26.998      78  a. 

;  harmonies  of  lime  and  mass  an 

B  as  follows  : 

Thsoretlcal. 

Calllsto.        16.689d      16.684  = 

=  28(       4266 

4403  =  im. 

Ganymede.    7.155         7.150 

13  (       8850 

8806       Iffi. 

Europa.          8.551          3.575 

6t       3834 

2902       im. 

lo.                    1.769          1.788 

3(       1783 

1761      i  m. 

The  interesting  and  valuable  communicstions  of  Professor  Alexander,  to 
tbe  last  semi-annual  meeting  of  the  National  Academy,  exhibit  various  har- 
monies in  tbe  several  satellite  systems,  some  of  wbicb  are  closer  than  my 
own,  others  are  the  same,  and  others  are  not  so  close.  He  recognizes  tbe 
important  influences  of  linear  centres  (i),  centres  of  linear  ostdllation  (|,  ^), 
centres  of  atmospheric  dissociation  (^+~|).  mean  or  extreme  apsldal 
distances,  mean  eccentricities,  and  a  resisting  mediam,  to  all  of  which  [ 
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called  attenlion  five  or  six  jesisago.'  Hethua  oblaios  a  planetary  Berieaof 
great  sjnimetry  and  beauty,  but  it  is  neither  aocloae  in  its  general  approxi- 
mationB,  90  broad  in  its  indications,  norao  simple  in  itB  law,  as  my  Beriea  of 
bumonic  nodes,  determined  b;  the  OTersbadowing  influence  of  Jupiter.f 
Hie  flgnres,  however.  Id  connection  with  my  own.  ebow  that  the  taw  of 
simple  harmonic  interferences  is  universally  operative,  between  adjacent 
planets  and  satellites,  sa  well  as  in  the  systematic  subordination  of  whole 
gronpa  to  more  widely  controlling  maases. 

I  qaile  agree  with  Profeeaor  Alexander,  in  thinking  that  the  relations  of 
tiie  mean  distances,  detailed  in  his  "  Hannonies,"  t  belong  to  a  very 
ancient  and  probably  formative  state  of  the  system  :  while  those  of  the  ex- 
treme distances,  as  also  Stockwell's  curious  relations  between  the  perihelia 
and  nodes  of  the  outer  planets,  g  have  t>een  brought  about  by  subsequent 
perturbations.  According  to  the  nebular  hypothesis,  we  might  naturally 
look,  when  rotation  was  flrst  established,  for  arrangements  determined  by 
ceotres  of  spherical  gravity,  inertia  and  oscillation.  But  as  soon  as 
nncleal  points  appeared,  correspondinglinearcentres  began  to  be  operative, 
and  tbeir  inOuence  mtist  have  become  more  and  more  prevalent  as  conden- 
sation went  on,  leading  to  the  many  consequences  which  I  have  already 
poiated  ont,  as  well  as  to  many  othera,  the  discovery  of  which  will  doubt- 
less reward  the  labors  of  f\tture  investigators.  Evidences  of  perlurbative 
action  originating  since  the  establishment  of  the  terrestrial  nucleus, 
seem  to  be  given  by  the  following  equa^ons : 

"-  =  ^  <') 


G:)"<^.' 


,)'=i  (9) 

la  the«e  equations  n,  :=  the  special  coefficient  of  Jupiter's  dissociative 
velodty  C**!  "  /  fi'''i)  '■  *i  =  Jupiter's  secular  perihelion  distance  from  the 
Bon  :  Sj  =  Uranus's  mean  distance  from  Bun ;  (/,ri)'  =  limit  of  satelllle- 
velocity  at  Jupiter.  In  view  of  the  many  pointings  which  we  thus  find 
towards  the  limiting  velocity  of  light,  it  seems  probable  that  the  solar-dis- 
sociative velocity  Is  still  continually  efficient,  through  the  combined  in- 
fluences of  virtual  fall  and  elasticity,  In  maintaining  the  gaseous  structure 
of  the  Bun.  Alexander's  relations  between  Batum's  moons  snd  bells  indi- 
cate a  similar  gaseous  structure  in  the  belted  planet :  but  even  in  the 
Satnmlan  system  my  harmonic  series  gives  closer  approximations  to  actual 
lunar  distances,  except  In  the  cases  of  Titan  and  Tethys,  than  Alexander's 
series,  which  represents  centres  of  atmospheric  dissociation,  thus  doubly  con- 
firming the  hypothesis  that  centres  of  spheroidal  activity  are  first  operative, 
and  that  afterwards,  linear  centres  modify  and  extend  the  primitive  har- 
monies. Titan  Is  Saturn's  giant  moon.  The  ratio  of  distance  to  planetary 
radius,  for  Tethys,  is  the  same  as  the  ratio  between  the  limiting  satellite- 
velocities  of  Jupiter  and  Earth. 

•^nle,  vols.  Ill,  408-7,  «a,  630;  nil,  1«.  196(11):  xlv.SK,  etc. 
tAnm,  xtll.  198(11);  3S}-e. 
tSmlEhinnlaD  OonlrlliutlonR,  2W. 

}ai  ■■■       ■--  ■■    ■  ■■    ■■       — 
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SlaUd  Meeting,  Feb.  1,  1878. 

Freeent,  11  members. 

Vice-President,  Mr.  E.  K.  Price,  iu  the  Chair. 

Letters  accepting  memberahip  were  received  from  Mr. 
Asaph  Hall,  dated  U.  8.  N.  Ob8.,  Washington,  Jan.  22 ;  Mr. 
John  Price  Wetherill,  430  Walnut  street,  Philadelphia,  Jan. 
28;  Prof.  I.  C.  White,  Morgantown,  W.  Va.,  University, 
Jan.  2^1 ;  and  Mr.  J.  F.  Mansfield,  Canaelton,  Beaver  Co., 
Pa.,  Jan.  26, 1878. 

A  letter  of  envoy  was  received  from  Dr.  Lloyd,  of  Dublin, 
Ireland. 

Donations  to  the  Library  were  received  from  the  Imp. 
Academy  of  Prussia  ;  the  Belgian  Entomological  Society  ; 
the  Revue  Politique ;  London  Nature  ;  Harvard  College  Ob- 
servatory ;  Silliman's  Journal ;  the  Coast  Survey  ;  Min.  de 
Fomento,  Mexico ;  and  Dr.  B.  F.  Gould,  of  Cordova. 

Applications  and  inquiries  respecting  the  Coal  Slack 
Premium  were  received  and  referred. 

A  letter  was  received  from  Mr.  Alex.  Wilcocks,  dated 
Donaldsonville,  Louisiana,  Jan.  24,  1878,  giving  an  account 
of  the  shadows  without  penumbra  cast  by  the  planet  Venus. 

A  letter  relating  to  a  bust  of  John  Vaughn  was  received 
from  Joa.  Fry  Mogridge,  dated  Philadelphia,  Jan.  26,  1878. 

On  motion  the  use  of  the  Hall  was  granted  to  the  Ameri- 
can Institute  of  Mining  Engineers,  at  8  f.  h.,  Feb.  26. 

Prof.  Cope  offered  for  publication  in  the  Transactions  a  de- 
scription of  fossil  remains  found  in  caves  in  the  Island  of 
Anguilla,  and  read  the  concluding  pages.  He  proposed  for 
it  several  lithographic  plates,  and  said  that  this  concluded 
and  completed  his  previously  published  memoir  on  the  sub- 
ject. On  mo1;ion,  the  paper  was  referred  to  Dr.  Horn,  Mr.  B. 
V.  Marsh,  of  Philadelphia,  and  Dr.  Daniel  G-.  Brinton,  as  a 
committee  to  report. 

Dr.  LeConte  presented  for  publication  in  the  Proceedings, 
aa  the  first  of  a  seriee,  a  paper  entitled  "  On  the  Coleoptera 
of  Florida,  by  Mr.  E.  A.  Schwarz,  of  Detroit,"  which  went 
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by  ref^ular  roference  to  the  board  of  Secretaries,  to  be  re- 
served until  otber  papers  of  the  series  were  received  and  pre- 
sented for  publication  at  the  convenience  of  the  Society. 
Dr.  Le  Conte  read  a  summary  of  the  places  where  the  col- 
lections were  made. 

Mr.  Briggs  communicated  his  results  in  discusain^  the 
question  where  and  how  the  heat  generated  by  a  gaa  burner 
disperses  itself. 

In  a.  recent  investigation  of  lUo  chemical  and  physical  properties  of  ordi- 
nary coal  gaa  and  its  products  of  combustion,  which  was  made  in  preparing 
a  statement  exhibiting  the  rariouB  relations  of  chemical  changes  and  heat 
eflecta,  attendant  upon  gas  lighting,  the  results  of  which  were  Intended  lo  be 
applicable  to  the  heating  and  ventilation  of  habitable  rooms,  has  given  a 
value  for  the  heat  evolved  by  burning  of  coal  gas,  of  so  large  amount,  that 
il  iadifflculttoaccountforlhedispersal  of  this  heal,  at  all  in  accordance  with 
the  common  observation  of  the  result  of  gas  burning.  No  facts  in  physics 
are  so  positively  established  as  the  heat  effects  upon  bodies,  and  the  determi- 
nations of  Favre  and  Bilbermann  and  Regnault  have  been  corroborated  by 
numerous  examiners,  and  are  accepted  by  all  physicists.  The  combQstlOD 
of  coal  gas,  as  it  is  consumed  in  lighting,  is  so  nearly  a  perfect  one,  with 
the  products  of  H,0  and  CO,  completely  effected,  that  It  must  be  aaserted 
that  the  full  equivalent  of  heat  due  to  the  chemical  combination  of  the  en- 
tire Hydrogen  and  Carboa  or  Carbonic  oxide  is  produced  by  the  burning. 
The  coat  gasitself  maybe  taken  as  having  a  specific  gravity  of  0.436,  wbitdi 
gives  at  70°  a  weight  of  0.0319  lbs.  per  cubic  foot.  CareAil  computation 
gives  about  19,4S0  units  of  heat  as  the  effect  of  burning  one  pound,  or  693 
units  as  the  effect  of  one  cubic  foot,  and  It  follows  that  a  four  foot  gas  bur* 
ner,  that  is  such  a  burner  as  will  burn  four  cubic  feet  in  one  hour,  will 
pniduce  2488  units  of  heat.  Taking  an  extreme  case  of  lighting,  a  small 
bed-room  which  may  be  assumed  to  have  a  Boor  area  of  about  100  square 
feet  ithat  is  8'xl9'  or  lO'xlO'  on  the  floor)  and  to  be  8  feet  in  height  of 
walls,  thus  having  a  cubic  capacity  of  800  feet ;  this  room  would  be  ap- 
propriately lighted  by  a  single  gas  burner,  consuming  four  cubic  feet  per 
hour.  If  it  could  be  imagined  that  the  room  was  closed  against  the  ad- 
mission of  any  ft^sh  air  whatever,  and  that  the  air  at  the  commencement 
of  the  experiment  was  at  70°  Fab.  with  00  per  cent,  of  humidity,  and  be- 
sides these  conditions,  that  no  loss  of  heat  occurred  fh)m  the  enclosing  sar- 
foces,  floor,  walls,  ceiling,  doors  or  windows,  then  at  the  end  of  an  hour's 
time  the  following  changes  in  the  tur  would  have  occurred  :  3.43  cubic 
feet  of  carbonic  acid,  and  0.353  pound,  =;  S.4S  cubic  feet  of  aqueous 
vapor  would  have  been  generated,  while  4.91  cubic  feet  of  ozygen  would 
have  been  taken  up  ;  and  3488  beat  units  would  have  been  produced.  The 
changes  are  as  follows : 
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Air  Ht  oommeace-     Chuige  darlog      Air  M  end  oFoDe 
ment,  on.  n.  hour,  en.  It.  bour,  en.  n. 

O  157.&S  —  4.91  102.63 

N  ea0.13                         ....  630.13 

CO,  @  4  u>  10.000  0.83  +  a.43  2.74 

H,0     lb«.      0.06  12.0a  +  5-<3  (O.aSS  lbs.)  17.44 

800. 
Ou  4. 

804.  803.08 

Teroperaturo  70°  =174.3'  (3488  unite)  844.3"  !1! 

The  figures  for  roduciiOD  of  the  3488  uaiu  are  as  follows :  800  cubic 
feet  oTair  at  0.075  lbs.  per  foot  (weiglit  at  70°)  =  00  lbs.  multipled  hy  specific 
heat  of  air.  0.288  ^14.S8Hiid,V'U—^'''^^'°  Ttiie  result  might  be  amended 
by  computation  of  the  relation  of  the  presBure  and  temperature  for  the 
supposed  constant  votume  of  air  in  the  room,  bat  it  is  too  preposterous  to 
need  fbnber  estimate. 

It  might  tw  argued  (hat  the  condition  of  a  closed,  perfect  heat- retaining 
room  is  not  a  supposable  one,  and  I  will  proceed  to  compare  the  effect  of  tbb 
quantity  of  heat  In  similar  room  where  the  loss  of  heat  is  an  aacertaioable 
quantity,  taking  the  same  room  of  800  cubic  feet  capacity .  Such  a  room,  with 
an  outer  wall  expoeure  of  not  over  one-eixtb  its  eocloung  surface  (the  one  « 
sideof  acube),  which  outer  wall  bos  the  usual  proportion  of  window  surface 
and  presents  a  mean  aspect  to  the  points  of  the  compass  (W.  or  E.  about), 
wilt  be  heated  by  currente  of  air  coming  tVom  steam  heated  surfaces  when 
one  foot  ofeurface  is  provided  for  each  80  cubic  feet  of  contents.  A  temp- 
erature of  70°  will  bi:  maintained  within  the  room  agttinst  an  out-door 
temperaiure  of  zero  with  this  ratio  of  surface. 

In  performance  of  this  warming  the  steam  surfiice  of  ten  square  feet  may 
derive  itsalr  ft'om  out  of  doors  at  zero,  and  there  will  be  furnished  in  the 
room  three  cubic  feet  of  air  at  the  temperature  of  100°  (healed  from  zero) 
each  minute  for  each  square  foot  of  steam  surface,  or  30  cubicfeet  of  air  in 
all,  heated  at  100,°  will  supply  heat  for  this  room.  The  room  is  taken  at 
70°,  and  consequently  80°  of  the  heated  air  will  have  been  expended  each 
minute  in  beating  it,  or  900  air  feet  unit8^-9O0  x  0-238  x  0.075  =  16  uniu 
of  heat  per  minute  x  60  =  980  anils  per  hour.  These  flgurcB  are  gross 
approximations  of  actual  heat  effects  of  steam  heated  surfaces,  orof  capacity 
to  heat  a  room  against  losses  from  the  walls,  etc.,  bot  they  are  practical  in 
representing  what  is  sure  to  be  accomplished  in  house  warming  and  ven- 
tilation, and  they  exhibit  conclusively  that,  unless  some  other  laws  of  heat 
from  gas  lights  exist  than  those  which  radiate  or  communicate  to  the  air 
by  convection,  we  must  look  for  a  considerable  reduction  in  the  heat-pro- 
ducing effect  troca  what  is  deduced  from  rigorous  application  of  the  estah  - 
lished  laws  of  heat  of  combustion.  It  is  certain  that  a  four  foot  burner 
does  not  give  out  nearly  three  times  as  much  heat  as  will  heat  a  small 
room  on  the  coldest  day  of  winter. 
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Prof.  Cope  exhibited  a  roughl;  mounted  fossil  under  jaw 
of  a  large  extinct  mammal  obtained  bj  himself  in  Colorado, 
in  1878,  and  described  its  peculiarities  and  classical  value, 
SB  well  as  the  difficult  circumstances  in  which  it  waa 
secored. 

Pending  nominations  Nos.  852  and  853  were  read,  and 
the  meeting  was  adjourned. 


Stated  Muting,  Fd>.  15, 1878. 

Present,  14  members. 

Yice-Fieeident,  Mr.  Fralet,  in  the  Chair. 

Letters  of  acknowledgmeat  were  received  from  the  R.  So- 
ciety at  Upeal,  Oct.  15  (96,  98) ;  Phys.  Society,  Berlin,  June 
8,  77  (92  to  95,  and  XV,  ii) ;  R-  I.  Academy,  Vienna,  Feb. 
22,  77  (92  to  95  and  97) ;  Nat.  Hist.  Society  at  Emden,  Nov. 
7,  77  (92,  92,  96  to  99) ;  Royal  Society,  London  (99). 

Letters  of  envoy  were  received  from  the  Central  Observa- 
tory at  St.  Petersburg,  Jan.,  1878 ;  Royal  Society  at  Upsal, 
Oct.  15,  1877  ;  Physical  Society,  Beriin,  June  3,  77 ;  Royal 
Academy,  Vienna,  Aug.  7,  77  ;  Swiss  Society  at  Berne,  Sept., 
*77;  Meteorological  Office,  London,  Jan.,  1878;  and  the 
Office  of  the  Chief  of  IT.  8.  Engineers,  Washington,  D.  C, 
Feb.  11, 1878. 

Donations  for  the  library  were  received  from  the  Academies 
at  Vienna,  Berlin  and  BruBsels ;  the  Royal  Society  of  New 
South  Wales ;  Physical  Observatory,  at  St.  Petersbnig ;  Royal 
Societies  at  TTpsal,  Copenhagen  and  London  ;  M.  Joachim 
Barrande  of  Prag  ;  Dr.  Giebel  of  Halle ;  Physical  Society 
at  Berlin  ;  Societies  at  Emden,  Gorlitz,  Ulm,  St.  <iall,  and 
Basel ;  M.  Henri  de  Sauasnre ;  the  Geographical  Society  and 
Revue  Politique,  at  Paris ;  the  Commercial  Geographical 
Society  of  Bordeaux ;  the  Linnean  and  Astronomical  Socie- 
ties, Victoria  Institute,  Society  of  Arts,  and  London  Na- 
tare ;  the  Royal  Observatory  at  Greenwich ;  the  Lords  of 
Admiralty  ;  Dr.  Humphrey  Lloyd  ;  Nova  Scotia  Institute, 
at  Halifax;  Franklin  Institute,  Penn  Monthly,  College  of 
Pharmacy,  Medical  News ;  Smithsonian  Institution  ;  Chief 
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of  U.  8.  Engineere ;  Sigaal  Service  Office ;  Librarian  of  Oon- 
gresB,  aad  Dr.  Q«o.  Engelraann,  of  St.  Louie. 

Mr.  Lesley  communicated  part  of  a  letter  from  Mr.  Leo. 
Lesquepeux,  of  Columbus,  Palseobotanist  of  the  G^eological 
Survey  of  Peoneylvaiiia,  relating  a  discovery  by  Mr.  Mans- 
field, in  his  coal  mines  near  Darlington,  Beaver  Co.  Pa.  of 
the  dowers  and  leaves  attached  to  the  stems  of  Cordaiies. 

"  Steinberg  in  1B35  flrat  fouod  a  Btem  with  Issves  attached  ;  on  trhicli 
Bpecimen,  Corda  in  1846  made  his  celebrated  aualjrsis  of  Plabtlaria 
borat*ifolia.  One  other  specimen  was  found  by  Leaquereuz,  near  Potta- 
Tllle,  in  1856.  Recently  Qrand'Eury 'b  diBCoveriea  have  enabled  Mm  to 
publish  last  (all  his  splendid  monograph  of  the  Oordaitti  in  his  Carbonifer- 
ous Flora.  Mr.  Mansfield  has  now  obtained  a  splendid  series  of  brancbes 
with  lesves,  and  even  with  leaves  and  Qoweis,  representing  in  well  defined 
characters  numerous  specice.  and  a  new  section  of  this  family  unluiown 
wGrand'Eury  ;  bo  that  we  now  have  not  only  the  typo*  of  the  French  au- 
thor, but  other  and  some  new  ones  far  more  clearly  illostratliig  the  relation 
of  this  remarkable  group." 

Mr.  Lesley  proposed  to  read  Mr.  Lesquereuz's  descriptions 
of  his  new  forms  (represented  on  nine  plates,  now  being 
drawn  on  stone)  at  the  next  meeting. 

Mr.  Lesley  exhibited  what  appears  to  be  an  OtiJioceras  cast 
in  a  matrix  of  schist,  lent  for  examination  by  Dr.  Cbaa.  H. 
Stubbs  to  Prof.  Frazer,  Assistant  in  charge  of  the  Survey  of 
Lancaster  County,  said  to  have  been  found  at  Frazer'a  Point, 
on  the  SusquehaDQa  one  mile  south  of  the  Maiy  land  State  line. 

Dr  Creeson  exhibited  specimens  of  large  moths :  1.  Samia 
Cecropia.,  uative,  feeding  on  oak  leaves ;  2.  Samia  qpithia, 
male  and  female,  from  China,  feeding  on  Ailanthus  leaves ; 
S.  Actia  luna,  green  moth,  feeding  on  the  cucumber  tree — 
with  their  cocoona — prepared  by  Dr.  Samuel  Chamberlain, 
who  proposes  to  iutroduce  the  general  culture  of  these  motha 
for  the  purpose  of  establishing  a  home  manufacture  of  silk. 

The  minutes  of  the  lost  meeting  of  the  Board  of  Officers 
were  read. 

Pending  Dominations  852  and  853  were  read. 

Mr.  Fraley  reported  the  receipt  of  the  last  interest  on  the 
Michaux  Xiegacy,  due  Jan.  1, 1878. 

Aud  the  Society  was  adjourned. 
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Slated  Meeting,  March  1, 1878. 

Freeent,  11  members. 

Secretary,  Dr.  LbCohtb,  ia  the  Chair. 

Letters  accepting  membership  were  received  from  Mr. 
C.  H.  F.  Peters,  dated  Hamiltoa  College,  Oliuton,  N.  Y.,  Jan. 
28 ;  Mr.  P.  A.  March,  dated  Lafayette  College,  Easton,  Pa., 
Feb.  4  ;  Mr.  Simon  Newcomb,  Washington,  D.  C,  Feb.  5  ; 
and  Mr.  Elisha  Gray,  office  of  the  Weetern  Electric  Manu- 
facturing Co.,  Chicago,  111.,  Feb.  6, 1878. 

A  circular  letter  wae  received  from  the  Batavia&eh 
Genootschap  van  Kunsten  en  Wetenacbappen,  dated  Batavia, . 
Dec  16,  1877,  announcing  the  celebration  of  the  Centennial 
Anniversary  of  the  foundation  of  the  Society  on  the  24tb  of 
April,  1878,  and  extending  an  invitation  to  this  Society  to 
participate  in  the  occasion. 

A  letter  of  acknowledgment  was  received  from  the  Royal 
Academy  of  Lisbon,  dated  Dec.  26,  1877  (97). 

A  letter  of  envoy  was  received  from  the  Department  of 
the  Interior,  dated  Washington,  D.  C,  Feb.  16,  1878. 

Donations  for  the  Library  were  received  from  the  Ed, 
Revue  Politique,  the  Meteorological  Office,  London ;  Lord 
Lindsay,  Aberdeen;  Ed.  Canadian  Journal,  Toronto;  Ed. 
Boston  Not,  Hist.  Society, ;  Managers  of  the  Q^rmantown 
Dispensary ;  House  of  Refuge ;  Social  Science  Association  ; 
Ed.  Journal  of  Prison  Discipline;  Philadelphia;  Department 
of  State  and  Interior,  and  U.  S.  Naval  Observatory ;  Acade- 
my of  Sciences,  St.  Louis;  and  Min.  de  Fomento  and  C. 
Meteorological  Observatory,  Mexico. 

A  medal  of  Mr.  Peabody  was  received  for  the  Cabinet 
from  the  officers  of  the  U.  S.  Mint,  ordered  by  the  Peabody 
Education  Fund,  and  given  to  the  Society  by  Mr.  Robert  C. 
Wiiithrop,  No.  90  Marlborough  street,  Boston,  bearing  the 
effigy  of  George  Peabody,  with  the  inscription,  "  George 
Peabody,  born  the  18th  of  Febrnary,  1795,  died  4th  Novem- 
ber, 1869,"  and  on  the  reverse,  "  Education,  a  debt  due  from 
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present  to  future generationa."  The  trueteea  of  the  Peabody 
Education  Fund." 

The  death  of  Henri  Victor  Regnault  of  Paris,  Jan.  21, 
1878,  aged  68  years,  was  announced  by  the  Secretary. 

Tlie  death  of  Paolo  Angelo  Secchi,  at  Home,  Feb.  26, 
1878,  waa  announced  by  the  Secretary, 

Letters  respecting  inventions  for  utilizing  coal  slack  were 
received  from  Mr.  Frank  Peppard,  Basking  Ridge,  New 
Jersey,  and  from  Mr.  L.  Reee,  with  specimens,  Feb.  26, 
1878.     Referred  to  committee. 

A  communication,  entitled  "  On  the  Aerolitic  Epoch  of 
Kov.  12-13,"  was  read  from  Daniel  Kirkwood.  (Page  339.) 

The  Secretary  announced  the  reception  of  Prof.  Les- 
qnerenx's  MSS.  communication,  mentioned  at  the  last 
meeting.     (See  page  315.) 

The  Secretary  laid  upon  the  table  copies  of  No.  100,  of  the 
Proceedings  just  published,  with  accompanying  list  of  sur- 
viving members. 

Prof.  Chase  made  a  communication  "  On  Criteria  of  the 
Kebular  Hypothesis." 

Prof.  Cope  communicated  a  paper  "  On  the  Columella  and 
Stapes  in  North  American  Turtles,"  by  Miss  Sarah  P.  Monks, 
with  two  8°  plates.    (See  page  835.) 

Prof.  Cope  communicated  a  "  Notice  of  the  discovery  of 
the  position  of  the  crural  processes  in  the  genus  Atrypa"  by 
Mr.  "Wm.  Qinley.     (See  page  338.) 

Dr.  McQuillen  described  a  case  of  the  extir|)ation  of  near- 
ly all  of  the  cerebrum  of  a  pigeon  by  himself,  and  desired 
to  place  on  record  the  fact  that  the  subject  not  only  survived 
the  operation  24  days,  but  gradually  regained  its  usual 
powers  and  habits  of  flight  and  was  able  to  feed  itself  and 
drink.  Only  one  such  case  is  on  record.  He  advocated  the 
propriety  and  usefulness  of  such  operations  from  the  acknowl- 
edged existing  uncertainties  of  the  science. 

Pending  nominations  852,  853  were  read. 

And  the  meeting  was  adjourned. 
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On  the  OordaiUt  and  their  rtlaltd  generic  dnieioni,  t'n  th«  Oarbonifermu 
formation  of  the  United  State*. 

Bt  L.  LEsquRREux. 

i^Sead  before  the  American  Philotophieal  Society,  March  1,  1878.) 

N(EGGERATHI.JL 

This  family  o(  plfinls  was  established  by  Btongaiart  on  a  species  of 
Sterubeig,  Naggerathia  folioia,  descriljed  in  Flora  der  Vorwelt,  II,  p.  28, 
PI.  yy,  already  in  185S.  The  species  is  represented  by  a  slender  stem  or 
rachis,  bearing  obovate,  alternate  pinnules,  attached  to  the  rachis  by  a 
narrowed  base,  with  simple,  straight,  dichotomous  nerves,  slightly  pro- 
jecting at  the  borders.  This  plant  whose  relation  was  not  recognized  by 
Sternberg  has  not  been  found  since.  Qceppert,  who  received  specimens 
from  Sternberg,  descril>ed  and  figured  it  again  iu  his  Oattungeo,  and  con- 
siilered  it  as  a  fern  related  to  Oyclopieri*.  Brongniart,  however,  com- 
paring it  to  species  of  Zamia,  he  placed  it  between  the  Oieada  and  the 
Conifer*,  a  place  which  seems  legitimate.  The  large  namber  of  species  de- 
scribed since  as  Naggeralhia  are  all  of  uncertain  affinity,  and  apparently 
referable  to  the  followine  generic  division,  that  of  the  Cordailee;  at  least, 
I  admit  them  into  it.  The  leaves  of  Nceggerathia  are  two  sided,  those  of 
the  Gordnites  are  in  spiral  order ;  we  have  none  of  the  first. 

Brongniart  in  his  Tableau  des  Genres,  1849,  established,  under  the  name 
Pyehnophyllam,  a  second  genus  of  the  same  family  from  another  of 
Sternberg's  species,  Fiabellaria  borasiifolia;  while  about  at  the  same  time 
Unger  described  it  as  Cordailee  boraiiifoUai,  1B50.  Sternberg  had  referred 
hi9  plant  to  the  Palms,  but  Corda,  who  in  1845,  admirably  defined  its 
diameters  by  microscopical  analysis  of  its  structure  in  his  Beilrage,  p.  44, 
PI.  XXIV  and  XXV,  separated  it  from  the  Palms,  and  found  ita  affinity  to 
Lontatofioioiand  Sigillaria,  comparing  it  to  species  of  Dracana  of  our 
time.  The  preservation  of  the  name  of  CordaiUi,  in  deference  to  the  ad- 
mirable work  of  Corda,  is  indeed  legitimate,  and  has  been  until  now  gen- 
erally preserved. 

GBOfP  OP   CORDAITBS. 

Perhaps  no  remains  are  more  generally  and  abundantly  found  in  the 
coal  measures,  (Vom  the  Devonian  to  the  Permian,  than  those  of  Oordailei.  ■ 
They  are  generally  fragments  of  ribbon -like  long  leaves,  most  rarely  found 
in  connection  with  the  stems  ;  for  since  Sternberg  whose  specimens  were 
used  by  Corda  for  his  illustration  of  stems  and  leaves,  I  do  not  know  that 
until  recently  any  specimens  of  Oordaitet  hsve  been  found  anywhere  with 
leaves  connected  to  »  stem,  except  one  figured  here  which  I  discovered 
years  ago  in  the  upper  anthracite  Bnlem  vein,  near  Pottsville,  Pennsyl- 
vania. Even  single  leaves  of  Cordaitei  are  rarely  found  entire,  or  in  their 
whole  length.  In  some  coal  beds  of  Illinois  layers  of  shale  one  foot  thick, 
or  more,  are  oomposed,  S9  to  say,  of  those  leaves  heaped  and  pressed  one 
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upoa  another  wilboat  aay  other  kind  of  vegetable  remaioB.  There,  also, 
I  could  aevcr  obtain  a  fragment  ofstem  nor  any  kind  of  fruits  which  could 
be  used  for  conipleting  in  some  way  the  description  of  the  chanclera  of 
the  t^uua. 

Now  from  the  speclmeus  recently  published  in  the  splendid  Coal  Flora  of 

Qrand'Eury,  and  tVom  those  which  are  described  and  figured  bere.  and 

which  give,  perhaps,  still  more  evidence  in  regard  to  tbe  relation  of  the 

Cordaitti,  the  genus  may  be  cliaracterized  as  follows  : 

CoBDAiTES  Ung, 

Stems  or  branches  with  a  large  medular  canal,  marked  outside  by  trans- 
verse narrow  close  rilis,  sometimeB  joined  by  diviaiona,  covered  with  double 
or  triple  layers  of  bark,  recognized  in  the  foBail  Blat«  by  two  or  more  Ihin 
layers  of  coal,  that  of  the  aurface  being  more  or  leas  diatinctly  marked  by 
semi-lunar  inBated  scar  of  leaves,  and  bearing  also,  aa  seen  f^m  our  speci- 
mens, oblique  divUiona  or  braQchleis.  The  naked  stems  have  been  gen- 
erally described  under  the  name  of  Artiaia  or  BUrrAtrgia,  when  found  de- 
prived of  the  bark.  Leaves  in  spiral  order,  more  or  less  distant,  sometimes 
imbncai«d,  ribbon-iike,  of  various  lengths  and  width,  mostly  linear  or 
gradually  enlarging  upwards,  generally  obtURe.  sometimes  undulate,  and 
more  or  less  deeply  split  at  the  top,  curving  to  and  somewhat  inflated  at 
the  aesBile  or  aemi-embracing  base,  marked  lengthwise  with  parallel  pri- 
mary and  secondary  nerves  or  lines  more  or  less  distinct,  generally  more 
distant  in  llie  middle  of  the  leaves,  and  somewhat  inSated  toward  the  base. 
According  to  the  enlarging  progress  of  tbe  leaves  towards  llie  point,  the 
nerves  divide  by  splitting,  b  division  wbich  is  rarely  observable. 

The  sterna  bear  racemes  of  flowers,  rarely  found,  bowevor,  going  out 
of  the  axils  of  the  leaves.  Two  kinds  are  figured  liere,  seemingly  bear- 
ing, one  male,  tlie  other  fertile  flowers.  Ttiey  evidently  represent,  in  part 
at  least,  the  so-called  AnUtoliUt,  which  until  now  have  been  separately 
considered  without  positive  reference. 

The  fruits  of  Cordnit't  are  dcscril>ed  by  Grand'Eury  under  Ihc  names 
of  CordaicaTpnt,  DiptaUtta,  CarpoliCkte  Orand' Euri'inut,  0.  atelUinut, 
and  C  Outtitri ;  none  of  which,  except  the  two  last  species  have  Ikcu 
found  in  connection  with  the  specimens  published  here,  or  in  the  same 
clayed  canncl  coal  wherefrom  tiicy  are  derived.  The  more  common  specie; 
of  fruits  of  this  locality  are  Bgured  liere  na  future  points  of  comparison. 

No  sillciflctl  remains  of  these  plants  have  as  yet  been  found  in  the 
American  coal  measures,  and  therefore,  anatomical  and  microscopical  re- 
searches in  regard  to  their  internal  structure  are  bore  impossible.  The  only 
analysis  made  from  a  silicifled  stem,  h  tliat  by  Corda,  loc.  cit,  European 
authors,  especially  Qoippert,  Weiss  and  Grand'Eury,  have  discussed  at 
length  the  cliaracters  of  the  Ccrdaiiei  and  their  relation.  This  con- 
sideration, pursued  from  diflerent  points  of  view,  though  very  instructive 
and  interesting,  cannot  And  place  here. 

We  owe  to  the  systematic  researches  of  Mr.  I.  F.  Mansfleld,  of  Cannel- 
ton,  the  dtocovery  ofa  large  numberof  specimens  of  this  genus  which  have 
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been  moHtly  used  for  the  Bgures  and  descripttoog  of  tbe  carboDifcroua  Bon. 
They  aappty  b  considerable  amoiuit  of  evidence  on  tbe  relation  of  various 
fonns  whicli  had  been  from  ftngments  referred  to  different  generic  divis- 
ions or  even  to  diSereat  families,  and  also  on  the  peculiar  mode  of  vege- 
tation of  these  plants.  Certainly  the  vegetable  paleontology  of  our  coal  is 
greatly  indebted  to  this  ardent,  careiul  and  very  experienced  collector. 

The  American  species  of  Oordaitet,  as  far  as  ne  know  them  up  to 
the  present  time,  are  referable  to  different  divisions  which  I  hare  merely 
named  in  the  margin. 

[Crassipoli^.]  Cobdaites  validub,  sp.  nov. 

PI.  XLVII.fig.  1,  2.« 

Leaves  thick,  very  long,  linear,  as  far  as  shown  by  the  fragments,  thlrty- 
flve  centimeters  long,  half  embracing  the  stem  at  tbe  base,  five  to  eight 
centimeters  broad,  slightly  enlarged  in  turning  to  the  indated  point  of  at- 
tachment whose  scar  is  subcordate,  narrowly,  nearly  eqimlly  and  obscurely 
striate  on  the  upper  surface,  where  tlie  veins,  seven  or  eight  per  millimeter, 
are  immersed  into  tbe  epidermis  :  more  distinctly  marked  on  the  lower 
surface  where  they  are  obtuse  or  keeled,  irregular  in  distance,  three  w  five 
per  millimeter,  sometimes  with  an  intermediate  secondary  vein,  more 
generally  with  an  obtuse  furrow  between  them. 

Tbe  fragment  of  stem  figured  is  more  coarsely  and  irregularly  striate  than 
(he  leaves,  the  striee  being  here  and  there  inOated,  thus  irregular  in  size,  so 
that  at  first  sight  or  without  glass,  the  nerves  do  not  appear  continuous. 
They  are  so,  however,  two,  sometimes  three  in  one  millimeter,  even  one 
millimeter  apart.  The  coaly  layer  of  the  bark  is  about  one  millimeter 
thick,  sometimes  more.  The  same  thickness  of  coal  takes  the  place  of  the 
leaves  upon  the  lower  somewhat  concave  surface,  under  a  coating  which 
seems  intermediate  between  the  upper  and  lower  (aces  of  tbe  leaves,  and 
thus  represents  its  thickness  diminished  by  compression. 

The  figure  of  the  specimen  seems  to  show  the  base  of  the  leaf  as  decur- 
rent  on  one  side.  But  the  branch  is  broken,  and  presents  tbe  face  oppo- 
site to  the  point  of  attachment,  the  ap[iarent  decurrlug  base  being  merely 
the  lurniog  of  the  leaf  to  the  point  of  attachment  behind,  and  its  lacera- 
tion from  the  broken  stem.  Fig.  3,  represents  the  base  of  the  leaves  when 
detached  from  the  stem,  and  flattened  by  compression.  It  is  irregularly, 
deeply  undulate  lacin late,  witli  the  base  of  tbe  lacinice  inflated,  and  the  in- 
tervals corresponding  with  thick  fascicles  of  nerves,  dilated  above.  Fig,  2, 
shows  the  scar  of  a  leaf  upon  a  larger  stem  ;  ils  form  and  width  has  no 
correspondent  in  any  of  those  figured  byGrand'Eary  in  his  Flore  Carboni- 
fere  for  stems  of  Co-rdaiUi.    Tliis  author,  however,  seems  to  have  seen 

•The  numbers  of  the  plates  are  not  daflnltlvB.  They  aro  Indicated  merely  Tor 
rererence  to  a  tew  copies  of  tlie  plates  ruralabed,  before  lettering,  to  the  Pro- 
ceedlDsB  of  the  American  Phllusoptilcnl  Suclety  oC  rblladelpbiaout  of  tbe  edi- 
tion In  preparation  for  pabliontlon  la  Iho  volitnie  entitled  "  Report  of  ProBresii 
of  the  Second  Oeologloal  Purvey  of  Pennsylvania;  FoasU  Flora,  Ao." 
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leaves  like  the  one  described,  Ibr  be  say b  in  a  note  on  a  snb-specieg  of  U. 
bora*aifoUu»,  under  the  Bub-Bpeciflc  name  o(  erauifolius,  loc.  cit.,  p.  216. 
"I  do  not  kiio«^as  yet  if  loan  refer  to  the  same  ty|te  some  more  conaiBteat 
thicker  leaves  of  which  oac  of  the  faces  is  an guloso -striate  by  stronger  and 
alternate  thinner  veins,  but  of  which  the  other  is  Huely  and  equally  atri- 
ate."  This  remark  describcB  the  nervatioo  of  our  species.  I  should,  there- 
fore, have  preserved  Grand'Eury's  name,  if  the  characters  of  these  leaves, 
especially  the  mode  of  attachmeot,  bad  not  been  so  far  dilfereot  from  that 
of  the  following  aection,  and  esiJecially  if  the  French  author  had  given  a 
description  instead  of  a  remark. 

Habitat.     Cannelton,  Beaver  County,    Pennsylvania,   I.   P.   Mansfield. 

CoHDAiTES  Cbassus,  gp.  nov. 

Naggeralhia  eraita  f  Ocepp.  Posa.  B.  der  ITcbergaozsgebirges,  p.  220, 
PI.  XL. 

The  specimens  appear  rather  to  represent  a  large  stem  of  the  Naggernihia 
or  of  Cordiatt*  than  leaves.  Pragmentsof  the  same  character  are  found  in 
the  coal  measures  of  Pennsylvania,  Years  ago  I  sent  to  Prof.  Brongniart, 
amongother  specimens,  n  leaf  or  stem  similarlo  tliat  described  by  Gtepperr, 
but  with  narrower  striffi.  Its  reference  was  not  mentioned  by  that  cele- 
brated author.  These  fragments  vary  in  tliickncss.  lYom  two  lo  five  milli- 
meters, are  coarsely  but  equally  striate,  resembling  flattened  stems  of  Cala- 
miUt,  without  articulation,  and  with  thinner  strlte-like  fascicles  of  nerves 
inflated  at  some  places,  or  buried  into  a  thick  epidermis. 

[GRAfiDIFOLI.iB.  ]  CORDAITGS  QRAKDIfOLItrB,  Sp.  nOV. 

PI.  XLVIII,  fig.  1,  3,  2a. 

Leaves  large,  of  a  thick  texture,  gradually  and  rapidly  enlBrg:ing  up- 
wards and  fan-like,  from  a  narrow,  semi-lunar  base,  thirty  centimeters 
long  or  more,  round- truncate  or  rounded  and  undulately  lobed  and  split  at 
the  top;  nervation  double  ;  primary  nerves  obtuse,  three  lo  four  In  one  mil- 
limeter, dtchoiomous  or  splitting,  inflated  toward  the  base,  with  one  often 
Indistinct  intermediate  vein,  becoming  more  marked  near  the  base- 

Of  this  species  I  have  not  seen  any  stems,  and  all  the  leaves  which  I  hod 
for  esamiaation  have  the  same  truncate  narrow  base,  one  of  them  being 
cut  at  the  point  of  attachment  in  the  semi-lunar  form  of  the  leaves  of  Cor- 
daitei.  Among  the  fine  specimens  sent  by  Mr.  R.  D.  Lacoe,  of  Pittston, 
most  of  which  are  too  large  for  illustration  in  our  plates,  the  outspreading 
upwards  is  marked  in  different  degrees.  One  of  the  leaves,  for  example, 
Is  thirty -ei gilt  centimeters  long,  gradually  enlarging  to  the  rounded  top, 
where  it  is  sixteen  centimeters  wide,  undulate  and  split  in  short  lacinite, 
like  tig.  1. 

Another  leaf  with  the  base  sis  millimeters  broad,  truncate,  but  con- 
cave as  to  a  point  of  attachment,  is  thirty-two  centimeters  long,  and  fifteen 
centimeters  broad  at  the  top  or  there  nearly  half  as  broad  as  long. 

The  only  relation  I  find  to  this  species  is  witli  2fcegg»ratMa  obligua  and 
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iV.  Beinertiana  Goepp.,  Gait.  Hv.  5-6,  p.  108,  PI.  XII,  fig.  2  and  3,  repre- 
aentlng  much  Bmaller  leavea  whose  description  ia  iDsufflcleDt.  Of  the  first, 
compAriDg  it  lo  K.fotiota,  the  aulhur  says  that  the  nerves  are  dichotomous, 
&Dd  more  distinct ;  of  the  olher  that  they  are  Tery  close  {ereberrimC),  and 
dichotomous.  The  first  is  from  the  Devonian  (graawackea),  the  other 
from  the  Carboniferous.  As  for  as  seen  from  the  figure  and  the  descrip- 
tions, the  characters  of  both  do  not  agree  with  those  of  this  species.  Of  the 
first.  Schimper  supposes  that  it  maybe  a  leaflet  of  a  Macropteriffium;  of  the 
second  lie  says  nothing.  JV.  Beinertiana,  described  also  by  Geinitz,  is  said 
to  have  veins  of  equal  thickness,  wrinkled  across,  two  characters  at  va- 
riance with  the  nervation  of  these  leaves,  where  besides  the  unequality  of 
the  nerves,  the  cross  wrinkles  are  less  marked  than  in  any  other  species  of 
this  genus,  indeed  uudistinguishable  even  with  a  strong  glass. 

Habitat,    PIttston  ;  intra -conglomerate  measures,  R.  D.  Lacoe. 
[Communes.  ] 

This  section  might  be  subdivided  into  two,  one  for  the  species  wltli  large 
loaves,  more  generally  found  in  the  middle  coal  measures  :  the  other  for 
the  narrow  leaved  species,  which  appear  related  to  those  described  by 
Grand'Eury,  under  the  name  of  Poa-cordailes.  I  cannot,  however,  find, 
either  in  the  nervations,  or  In  the  basilar  form  of  the  point  of  attachment 
of  (he  leaves,  any  persistent  characters  which  could  enable  me  to  dis- 
tinctly separate  them. 

CORDAITBS  60RASSIF0LIt;S  Ung. 
PI.  SLVllflg.n,  3«,  3i. 

Leaves  generally  large  from  five  to  eight  millimeters  broad  in  the  middle, 
where  they  appear  the  widest,  gradually  and  slightly  narrowing  upward 
anil  downward,  sublinear.  obtuse  or  truncate,  and  generally  more  or  less 
deeply  split  at  the  top,  slightly  contracted  at  the  semi-lunar  somewhat  in- 
flated base.  Nervation  Indistinct  to  the  naked  eyes,  close,  five  to  seven 
primary  nerves  in  one  millimeter,  and  generally  one  intermediate  thin 
veinlet.  surface  marked  by  cross  wrinkles,  more  distinct  than  in  the  former 
species. 

As  figured  by  Corda,  who  has  exactly  marked  the  characters  of  nerva- 
tion, and  of  the  areolation,  the  leaves  are  all  obtuse  and  shorter  than  I  have 
generally  found  tbem.  The  branch  which  the  German  author  has  figured, 
however,  is  a  young  one  ;  the  leaves  are  merely  those  of  the  tops  of  the 
branches.  I  have  seen  in  Kentucky,  near  Amanda  furnace,  a  bed  of  cUy 
composed  mostly  of  remains  of  this  species,  where  amongst  an  immense 
number  of  fhigments,  I  found  also  some  large  top  leaves  five  to  six  centi' 
meters  broad,  some  very  obtuse,  half  round,  some  also  split  into  lacinlce  in 
the  middle,  others  narrowed  at  the  top,  like  that  of  our  figure. 

The  one  figured  here  is  cut  in  two,  the  middle  part  being  left  out  for 
want  of  space.  It  measures  in  its  whole,  forty-five  centimeters  in  length, 
and  six  centimeters  width,  in  the  middle ;  the  lines  3°  and  3'  mark  the 
diameter  of  the  leaf. 
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These  leaTss  are  foand  inmoatof  thebedeof  ourCarboDiferousn) 
trom  tbe  MillstoDe  Grit  to  the  Pittsburgh  co&l,  where  the^'&re  abundant. 
Not  rare  at  CaDuelton. 

CORDAITB8   COMMUNIS,    Bp.    DOT. 

LcaTce  of  various  size,  generally  smaller  than  those  of  the  former  species, 
more  evidently  and  generally  attenuated  to  the  base ;  the  largest  leaf  seen 
of  this  species  is  twenty-two  centimeters  long,  and  thirty -seTeu  millimeters 
wide  at  or  near  the  top  where  it  ia  broken  ;  fldeea  millimeters  broad  just 
Eibove  ttie  point  of  attAchment,  with  border  generally  recurved.  The 
upper  surface  is  covered  with  a  thick  epidermis  with  distinct  cross 
wrinkles.  Primary  nerves  about  three  in  two  millimeters,  obtuse  and 
more  obscure  at  the  upper  surface,  distinct  in  the  lower,  with  two  to  four 
intermediate  veins.  The  nervation  of  these  leaves  is  sufficient  to  separate 
them  from  the  former  species. 

One  of  the  specimens  represents  a  branch  with  leaves  attached  to  it,  tuid 
semilunar  scars  of  those  which  have  been  destroyed.  It  bears  also  an  un- 
folding branch,  about  in  the  same  position  as  the  one  figured  PI,  XLIX, 
flg.  2,  but  with  shorter  leaves,  two  centimeters  long,  more  closely  imbri- 
cated and  more  enlarged  at  the  base,  where  they  measure  five  to  sis  milli- 
metera,  and  small  cones  (one  only  is  distinct)  with  imbricated  scales 
eiftctjy  like  Cordianlhai  gemmifer.  of  Grand'Eury,  as  figured  PI.  XXV, 
for  his  illustration  of  the  Cordaites.  It  is  not  possible  to  see  the  mode  of 
attachment  of  the  cone. 

Besides  the  character  of  the  leaves  the  species  difiera  from  the  former 
and  fVom  any  of  those  described  here  by  the  thick  bark  covering  its  stem. 

It  is  nearly  one  millimeier  thick,  though  the  stems  are  flattened  by 
compression. 

Habitat,  Clinton,  Missouri ;  found  and  communicated  by  Dr.  J.  H.  Britts; 

CoKDAiTES  mvEHSiFOLiUB,  ap.  DOV. 
Pi.  XL  riir,  fig.  3,   3((. 

LeaTes  narrow,  linear,  half  embracing  the  stem  at  the  point  of  attach- 
ment, twelve  to  Bfleen  millimeters  broad,  curved  backward,  except  those 
of  the  top,  which  are  closely  Imbricated,  and  in  tu(l.  Surface  distinctly 
marked  by  the  nervation  so  that  the  primary  nerves  may  be  counted  with- 
out glass.  These  are  generally  equal,  obtuse,  three  to  four  in  one  milli- 
meter, with  very  thin  scarcely  perceptible  intermediate  vlnelets. 

The  specimen  figured  and  mentioned  above  as  the  first  fonndin  thiscoun- 
try  with  leaves  attached  to  the  stems,  is  from  the  Salem  Vein,  near  Potts ville. 
The  pointofattachmeot  is  figured  too  large,  the  base  being  obscured  orsome- 
what  covered  by  fragments  of  imbricated  leaves.  I  have  from  this  species 
separate  leaves  from  Clinton,  Missouri,  oneof  which  measures  at  the  point  of 
atlachment  seven  millimeters,  and  is  enlarged  above  it  to  eleven  millimeten. 
3  (IB6S).*   Mame  preoccupied  by 
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It  briber  and  gradually  iDcreases  in  width  to  BCTenteen  millimeters  at  lUe 
broken  end,  eleven  centimeters  from  tUe  liase.  Other  leaves  from  thu 
same  locality  are  eiactly  linear,  Beventeeu  milHoieters  in  diameter,  while 
Others  still,  fifteen  millimeterB  above  the  point  of  attachment,  gradually 
diminish  in  width  upwards  to  Sfteen  millimeters  I  remark  Iheir  dimen- 
sions to  show  the  variety  of  size  of  leaves  of  this  genus,  not  merely  in  com- 
parison with  each  other  but  in  different  parta  of  their  length. 

1  refer  to  this  species  leaves  found  in  large  numbers  at  the  same  locality 
as  the  specimen  figured,  some  of  which  are  flat  and  linear,  others  witli 
borders  curved  inside  or  half  cylindrical,  others  stUl  true  cyliodera,  not 
larger  than  a  goose-quill,  seemingly  coming  out  of  a  pedicel  or  stem,  as 
they  are  often  found  in  bundles  and  enlarging  upwards  in  proportion  as 
the  borders  become  more  and  more  open  and  flattened.  The  n 
of  the  same  type,  the  epidermis  thick  ;  they  represent  in  their  ci 
tiODs  an  oval  line,  like  figure  3  of  Qrand'Eury,  PI.  XVIII. 

Habitat.     Upper  coal  measures  of  Pennsylvania,  Lower  coal  i 
of  Missouri ;  middle  and  lower  coal  of  Illinois,  where  it  abounds,  at  Col- 
chester especially,  St.  John  and  Du  Quoin- 

CORDAITBS  MAHSFIELDI,  Sp-  D07. 

PI.  XLIX,  fi-j.  1.  16,  2.     PI.  XLVII,  Jig.  A,  46. 

Stem  covered  with  a  thin  bark  of  polished  coal,  marked  by  numerous 
scars  of  the  convex  base  of  leaves,  either  imbricated  or  more  or  lessdistanl, 
disposed  in  spiral-  I.*aves  long,  erect,  nearly  exactly  linear,  gradually 
diminishing  toward  the  top  to  an  obtuse  point,  averaging  fifteen  millime- 
tera  in  diameter,  distinctly  and  distantly  nerved  ;  primary  nerves  fifteen  to 
etghteea  in  one  centimeter,  with  two  to  four  intermediate  veins  ;  surface 
rugose  across  as  in  the  former  species ;  branches  oblique  with  Imbricated 
leaves  of  proportionate  size.  Flowers  composed  of  four  sepaloid  involu- 
cres, borne  upon  simple  flexuous  pedicels,  to  which  they  are  attached  by 
short  peduncles. 

As  seen  from  the  splendid  specimen  figured  here  and  from  a.  number  of 
others  quite  as  remarliaMy  well  preserved,  the  species  is  ctiaracterized  by 
its  long,  erect,  linear  leaves,  whose  surface  is  marked  by  a  strong  nerva- 
tion (1*  enlarged  double,  1''  enlarged  four  times)  rounded  and  narrowed  to 
the  point  of  attachment,  reduced  to  half  the  diameter  of  the  leaves,  per- 
fectly entire  and  obtusely  pointed.  The  stems  are  covered  with  a  thin 
Gociting  of  coaly,  shining  bark,  where  the  scars  arc  distinctly  marked,  but 
no  more  so  than  upon  the  subcortical  surface.  The  branches  apparently 
form  the  axils  of  the  leaves,  one  of  which  is  seen,  fig.  2,  bears  leaves  pro- 
portionate to  their  length  and  their  age,  imbricated,  linear-lanceolate,  ob- 
tusely pointed,  with  a  nervation  of  the  same  character,  reduced,  of  course, 
to  proportionate  dimensions  by  the  size  of  the  leaves.  Another  specimen 
bears  a  branch  two  to  three  centimeters  thick,  diverging  in  the  same 
degree  as  that  of  the  figure,  twelve  centimeters  long,  with  leaves  propor- 
tionate in  size,  the  largest  already  fifteen  centimeters  long,  all  inibricated, 
Fsoc.  AMEK.  PHtiiOS.  eoc.  XVII.  101.  %«.    printed  march  37,  1878. 
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linear  lanceolate,  with  tbe  borders  iDcarved,  especially  towards  the  top. 
which  thus  appear  acumiaate.  The  aenration  has  equally  the  character 
of  the  large  leaves,  the  primary  veins  being  one  half  to  three-fourths  of  s 
millimeter  diBtant,  with  two  or  three  intermediate  distinct  vinelels. 

Under  the  name  of  Cordiaathai  Hii'pUt,  I  refer  the  stem  bearing  flow- 
ers, PI.  XL VII,  flg.  4,  4*,  to  this  specie;  especially  because  the  specimens 
were  found  in  the  aame  sliale  and  in  prosiraity  to  those  beanng  leaves, 
though  not  in  connection  with  them.  Of  these  stems  one  is  entirely  naked, 
without  leaves  or  flowers ;  the  other  figured  here  shows  some  difference  in 
its  slightly  thicker  coaly  surface  and  in  the  absence  of  distinct  leaf  scars. 
These,  however,  may  have  been  obliterated  by  longer  process  of  decom- 
position ;  for  the  racemes  of  flowers  arc  flattened  by  compression  aod 
irregularly  flex UOU9,  with  their  vascular  fllamenisdistinct,  asif  thebrancbes 
had  been  In  an  advanced  stale  of  maceration.  Tbe  flowers,  which  ap- 
pear to  be  male  flowers  and  borne  upon  a  sliort  peduncle,  are  moatlx 
turned  downward  and  are  composed,  as  seen  flg.  1',  of  three  or  four  in- 
volucral,  thick,  lanceolate,  abruptly  pointed  sepals.  The  point  of  attach- 
ment of  the  elongated  narrow  racemes  Is  round,  Inflated  in  the  lower  part, 
as  seen  fig,  4''.    Their  position  in  regard  to  the  leaves  is  not  possibly  seen- 

Comparing  these  fructifications  to  those  which  have  been  figured  by 
Grand'Eury,  there  Is  a  marked  difference  in  this,  Ibat  all  the  flowers 
fiffured  by  Ibis  author  either  sterile  or  fertile  ate  sessile  upon  tbe  branch- 
lets.  It  Is  the  same  with  those  figured  by  Dawson  under  the  name  of 
Trigonocnrpam  racemoium  in  bis  Devonian  Plants,  Quat.  Jour.  Geol.  Soc. 
vol.  XVIII,  PI.  XVI,  fig.  47,  which  vire  referable  to  Cordianthai  laeeifer 
of  Orand'Eury;  those  also  of  Weiss,  Foss.  flora,  p.  19S,  fig.  1,  repre- 
senting GordinrUhus  gemmifer.  A  point  of  likeness  only  is  found  for  tbe 
form  of  the  flowers  attached  to  a  short  pedicel  and  tbe  thick  raceme  Id 
Sternb,  PI.  der  Vorw.,  PI.  XXVI,  fig.  2.  This  figure,  though  described 
without  reference  sapiaMuln  dtbilit,  p.  33,  evidently  represenls  flowering 
branches  of  CordniUn. 

Babilal.    Canuelton.     I.  F.  Mansfield. 


COBDAITES   G 

Pi.  XL  VIII,  fig.  4-4". 
Stem  slender,  with  a  rugose  somewhat  thick  bark  ;  leaves  sessile  by  a 
narrowed  base,  open  or  curved  backward,  distant,  gradually  enlarged 
from  the  base  upwards,  sublinear,  obtusely  truncate  at  the  top :  nervation 
indistinct  in  the  upper  corticated  surface,  which  Is  somewhat  rough, 
primary  nerves  variable  in  distance  ftom  one  millimeter  apart  to  three  or 
four  in  two  millimeters,  with  one  or  two,  even  four,  intermediate,  very  thin 

Closely  allied  lo  tbe  former  by  its  distinct  and  distant  nervation,  it  is, 
however,  fkr  distant  by  the  form,  the  slie,  the  position  of  Its  leaves,  and 
its  thick,  rough  bark.  The  part  of  stem  preserved  Is  seventeen  centimeters 
long,  seven  millimeters  wide  at  its  base,  four  millimeters  at  its  top,  flat- 
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leaed  by  compression.  The  leaves  are  either  at  right  angles  U>  the  stem  or 
curred  backwards  From  tlieir  point  or  attachment,  nine  ceutimelere  long, 
gradually  enlarging  from  the  base,  five  miUimeters,  to  the  top  one  ceoti- 
meter  wide,  where  they  are  rounded  and  obliquely  truncate,  the  point 
slightly  curved  inside  or  concave  as  marked  in  the  figure.  Fig.  4''  shows 
the  point  of  attachment  of  the  leaves  observed  upon  anotlier  specimen. 

JtabiUtt.  Harris,  IlliuoiB,  loweat  bed  of  coal  above  the  Millstone  Qrit  i 
foiud  by  Mr.  S.  S.  Strong.  One  specimen  with  broken  leaves,  but  distinct 
scars,  is  ftom  Cacneiton,  by  Mr.  I.  F,  Hangfleld. 

[COSTAT-B.] 

Stems  or  branches  irregularly  costale  by  the  prolongalion  of  the  base 
of  the  protuberant  leaf  scars,  whose  upper  surfiice  is  covered  by  a  smooth 
shining  coating  of  coaly  bark. 

CoBDAiTKB  C08TATU8,  sp.  nov. 
Pi.  LT,fig».  1-4. 

Stem  irrcgulai'ly  costale,  leaves  narrow,  nearly  linear,  five  mililmetera 
broad  above  the  point  of  attachment,  gradually  enlarged  to  nearly  one 
ceoiimeter  at  the  point  where  they  are  broken  ten  centimeters  from  the 
base  ;  nervaUou  distinct ;  primary  nerves  unequal  In  distance,  three  to  five 
in  two  millimeters,  with  three  or  four  intermediate  vinelets  especially 
distinct  on  the  under  surAce  of  the  leaves;  sur&ce  cross  wrinkled  ;  flowers 
narrowly  ovate,  composed  of  appressed,  imbricated,  narrow,  linear-lancco- 
Iste,  acuminate  scales,  sessile,  upon  long  decurring  cylindrical  racemes. 

The  branch,  one  and  a  half  centimeters  broad,  bears  as  basilar  support  of 
the  leaves,  tumescent,  reniform  scars,  flg.  2.  narrowed  at  the  base  into 
a  linear  inflated  support,  which,  after  the  disruption  of  the  leaves,  form, 
when  persistent,  narrow,  carlnate.  alternate  ridges,  becoming  sharply 
keeled  and  distinct  in  the  old  stem,  as  seen  in  flg.  8 ;  or  when  destroyed  by 
maceration,  leave  a  cavity  of  tiie  same  size  with  elevated  borders.  The 
leaves  are  in  an  acute  angle  of  divergence  from  the  stem,  somewhat  loosely 
imbricated  in  spiral.  Sometimes  at  seen  in  a,  they  appear  decurrent  by  a 
casual  flexion  of  the  lower  part  to  the  stem. 

The  Sower  bearing  peduncles  are  cylindrical,  apparently  of  hard  tex- 
ture, slightly  inflated,  or  like  articulate  at  the  point  of  attachment  of  the 
flowers  which  are  sessile  or  with  a  very  short  pedicel.  The  form  of  the 
flowera  is  very  difierent  thtm  that  of  the  ones  described  from  specimens  of 
C.  MoTUfieldi  and  of  0.  evmmttni*. 

Sabital.  We  have  three  specimens  of  this  fine  species  found  by  Hr.  I. 
P.  Mansfield,  at  Cannelton. 

[Serfentrs.] 
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Sterna  narrow,  flfleen  to  twenty -fire  centimeters  thick  when  compreBHeil, 
covered  with  a  thin  coaly  opaque  layer  of  bark,  marked  by  aomewltat  du- 
taDt  Bemi-lunar  scars  of  leaves.  Leaves  at  right  angles  to  the  stem,  sub- 
linear  or  sltglitly  enlarging  upwards,  eight  to  ten  millimeters  broad, 
rounded  In  narrowing  to  the  point  of  attachment,  distinctly  veined.  Pri- 
mary nerves  nearly  at  equal  distance,  el&ced  towards  the  borders,  three  or 
four  in  three  millimeters,  with  three  to  five,  more  generally  three,  very 
thin  intermediate  secondary  veins.  Top  of  stems  abruptly  terminating 
int:)  a  broad,  flat  leaf,  as  broad  as  the  stem,  covered  with  double  coating  of 
coaly  matter,  the  upper  one  somewhat  thick,  destroyed  near  the  point  of 
oonjunciion  with  the  stem,  but  diaiincily  nerved  tike  the  lower  one,  thick 
also,  whose  nervation  is  of  the  same  character  as  that  of  the  leaves,  the 
primiry  veins  only  a  little  closer,  showiug  in  relief  on  the  ander  surface, 
thin,  obtusely  keeled  careens. 

The  specimens  figured  elucidate  the  Hpiicies  as  far  as  it  has  been  possible 
to  see  it.  In  flg.  1,  repreaenting  the  only  specimen  with  leaves,  those 
coming  out  of  the  stem,  near  its  point  of  disruption,  are  narrower  and  di- 
vided In  flexuouB,  linear -lanceolate,  pointed  lacioiie,  deeply  marked  by  (aa- 
ciles  of  veins.  In  fig.  2,  the  abrupt  termination  of  the  stem  is  clearly 
marked  in  conjunction  with  the  terminal  leaf.  Fig.  3  has  the  upper  part, 
the  bark,  destroyed  by  maceration.  The  stem  is  preserved  in  its  cylindrical 
state,  not  compressed,  and  shows  the  transverse  ribs  of  Artuia  perfectly 
diHtinct,  obtuse.  The  depression  in  flg  3,  which  seems  upon  the  6gurc  as 
a  oorrodatioo  or  a,  destruction  of  the  stem  by  maceration,  is  an  abrupt  ter- 
mination as  in  fig,  2  ;  for  the  coating  of  coaly  matter,  nerved  like  that  upon 
the  terminal  leaf,  covers  the  declivity  to  the  border  of  the  cylinder. 

Professor  Dawson  has  a  branch  of  SUrnbergia  or  ArlUia'  pith,  which 
he  Bays  is  probably  of  a  Da-loxslon,  which  represents  this  abrupt  termina- 
tion in  a  most  remarkable  manner,  the  pith  being  one  and  a  half  centimeter 
thick,  terminating  in  acone  of  six  or  seven  gradually  smaller  rings,  the  last 
one  onlyhalf  a  centimeter  in  diameter.  (Geol.  Survey  of  Canada,  1871,  PI, 
III,  flg.  28).  He  supposes  also  referable  to  Dattoxylon  another  fragment 
of  the  same  character,  bearing  on  one  side  a  piece  of  thick  bark  as  we  see 
It  bordering  the  stem  of  flg.  8.  It  is  represented  in  Canadian  Naturalist, 
May  ISOl,  as  Dadoxylon  Ouaagondianum,  and  considered  by  the  author 
as  a  conifer. 

Fig.  4,  ot  our  plate,  reduced  in  size,  represents  a  long  stem  of  this 
species,  flexuous,  narrower  per  places,  especially  in  the  middle,  somewhat 
inflated  at  both  extremities  ;  it  ia  fifty  centimeters  long,  varying  in  width 
from  twelve  to  twenty-four  millimeters,  covered  with  close,  tumescent 
acnn  of  leaves,  which  are  obtusely  rhomboidal,  six  millimeters  in  hori- 

■The  names  nre  gynonymouB.  relerrlng  lo  those  cross  riblKid  brancbe'!  which 
Corda  considered  m 
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EODta!  direction,  (bur  millimet«rB  in  the  vertical  one,  also  covered  witli  a 
thin  la;er  of  opaque  coaly  hark. 

This  species  seems  to  represent  a  Boating  rather  than  a  creeping  plant, 
for  no  traces  of  appendages  like  radicles  or  their  scars  can  be  observed 
upon  any  of  the  apeclmens.  The  prolongation  of  the  stem  into  a  broad,  flat, 
thick  leaf,  seems  to  Indicate  that  kind  of  growth  in  water,  as  it  appears  to 
serve  as  a  support  to  the  plants  on  the  surface  of  the  water. 

The  cylindrical  part  of  flg,  3,  deprived  of  its  thick  bark,  which  Islefl  on 
both  borders,  evldenil]'  sbows,  not  merely  the  relation,  but  the  identifica- 
tion of  CoTdaitet  with  Arti»ia,  an  identification  which  Is  still  more  closely 
seen  upon  a  number  of  other  Inrger  stems  of  CordaiUt,  one  of  them  figured 
PI.  LII,  flg.  2.  It  shows  a  double  layer  of  bark  which,  whenever  it  is  de- 
stroyed, distinctly  exposes  the  horizootal  ribs  of  Artiiia.  This  fragment 
appears  articulate,  and  marked  on  one  side  of  the  articulation  by  a  targe, 
protuberant  scar  of  a  branch,  while  on  the  other  side  it  shows  thesemi-lunar 
scnr  of  a  leaf.  No  trace  of  articulation  has  been  until  now  remarked  upon 
stems  of  this  kind,  at  least  none  is  mentioned  in  the  work  of  Orand'Eury, 
who  has  so  remarkably  illustrated  this  genus.  The  specimen  bears,  Just 
near  the  branch-scar,  q  bnndle  of  narrow  leaves  of  Taniophj/llunm  eon- 
tfxtam.  PI.  LIII,  fig.  2,— but  the  bundle  does  not  touch  by  its  base 
the  scar  of  the  branch,  nor  does  it  appear  to  be  in  connection  with 
it.  and  as  the  3|)ecimen,  a  large  piece  of  shale.  Is  covered  with  bundles 
of  the  same  leaves,  I  do  not  consider  thefn  as  related  to  this  stem.  Another 
specimen,  a  branch  twenty-two  centimeters  long,  three  and  a  half  centi- 
meters broad,  convex  or  half  flattened,  whose  surface  is  partly  covered 
witli  the  coaly  layer  and  the  distinct  semi-lunar  scars  of  leaves,  six  milli- 
meters broad,  shows,  where  deprived  of  its  bark,  orui>on  more  than  the  two- 
thirtls  of  [Is  surface,  the  distinctly  marked  cross  ribs  ot  ArtUia.  Tliese  ribs 
are  variable  in  width  from  one  to  two  millimeters,  parallel,  sometimes 
slightly  undulating  in  their  borders,  but  travcising  right  across  the  tumes- 
cent obtuse  scars  of  the  leaves,  without  any  deviations  in  their  direction, 
nor  any  kind  of  branching  which  could  indicate  the  [lassAge  of  vessels  of 
leaves  into  the  subcortical  cylinder.  On  one  of  the  borders  of  the  branch, 
the  liark  either  flattened,  or  cut  lengthwise  like  that  of  PI.  L,  flg.  3,  is 
half  a  centimeter  thick.  The  surface  coal  layer,  however,  is  not  more  than 
one-fourth  or  scarcely  half  a  millimeier  thick.  That  therefore  the  Artitin, 
or  at  least  most  of  the  stems  described  under  this  name,  are  the  woody  cyl- 
inder of  CordaiM  is  established  beyond  a  doubt  by  these  specimens. 

I  cannot  assert  from  the  examination  of  my  specimens  that  species  of  At- 
tUiii  may  not  be  referable  to  Dad-ixglon  representing  Coniftr*.  Bat  I  have 
not  seen  as  yet  any  branches  of  Artina  which  might  be  separated  from 
the  Cordaitei ;  and  If  .^rfi«i a  species  are  found  with  the  characters  of  the 
C»itiftrii,  the  Artisia  of  Oordaite*.  or  those  described  by  the  authors  and 
referred  to  plants  of  dilferent  genera,  should  have  the  same  characters. 
This  has  not  been  positively  established. 

Orand'Eury  refers  Dadoxylom  and  its  Arliiia  stem  lo  Vordaittt.     Corda 
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baa,  tbe  flrst  and  most  csrefully ,  analyzed  and  described  ArlMa  as  the  pith 

cylinder  of  Ltpidophloiot,  s  genus  geDerally  cooBidered  in  intimate  relation 
to  LepidodendTon  or  Lyeopodiatea  by  Graod'Enry,  Goldenberg,  Shimper 
and  others  :  iherefore,  the  reference  of  Artitia  to  any  liind  of  Oonifiri  is  u 
yet,  it  seeiQB,  unauthorized.  I  have  treated  tlic  subject  w'th  some  more  de- 
tails in  considering  the  general  characters  of  the  Carboniferous  flom. 
[Flowers  and  Fbdits  op  Cordaites.] 
Under  the  name  of  Cordianthua,  Omud'Eury  has  considered  as  evi- 
dently referable  to  Cordaitei.  the  flowering  brandies  known  formerly 
under  tbe  name  of  AnthoUthM.  The  racemes  of  flowers  described  here 
with  Cordaile*  manifitldi,  C.  commum't,  and  C.  rotlatu*,  eridenlly  prore 
this  relation.  For,  if  Ihey  are  more  slender  and  less  developed  than  those 
which  have  been  found  separated  from  the  stem,  as  tbe  Antholithti,  the 
characters  of  these  organs  are  evidently  identical.  They  represent  cither 
male  flowers,  buds  covered  with  irabiicaled  scales,  containing  merely  a 
powder  which  may  be  the  pollen;  or  fertile  flowers  in  email  oval  or 
round  ovules.  Of  these  we  have  only  the  following  species  referable  t« 
male  flowers ; 

CORDIANTHUS  GBHUIFER,  Qr,  d'H. 

PI.  XL  rif.  fia*.  5  and  6. 

Buds  sessile,  upon  a  thick,  simple  raceme,  broadly  oval ;  scales  imbri- 
cated, oval,  obtusely  pointed. 

This  species,  represented  by  dg.  6,  corresponds  to  that  of  flg.  4.  PI, 
XXVI,  of  Grand'Eury.  The  second  with  longer  oval  lanceolate,  more 
acute  scales  of  a  narrower  cone,  as  represented  by  flg.  8,  corresponds  to 
flg.  6  of  the  same  plate  of  Grand'Eury. 

Of  tbe  fertile  flowers,  Cordianlhut  bacei/er.  1  have  not  found  any.  A 
branch  described  andflguredin  theGeological  Report  of  Illinois,  IV.  p.  43T, 
PI.  XI,  flg.  6,  under  the  name  of  Sehittzia  brneUatn,  Lesqx.,  bears  on  one 
side  of  the  raceme  cones  identical  by  their  characters  to  OordiaMhus  g«m- 
mi/er.  wliile  it  baa  on  the  other  a  closed  bud  or  a  round  tubercle,  borne 
upon  a  short,  inflated  ])edicel,  which  appears  to  represent  the  round  lulier- 
cles  of  Cardianthut  bneeifer.  This,  tiierefore,  would  imply  tbe  monoicity 
of  these  flowers,  while  all  the  specimens  published  by  Grand'Eury  and  other 
audiOTB.  represent  only  racemes  with  either  gemmifer  or  bscclfer  flowers, 
and  therefore  indicate  tbe  inflorescence  as  dioecious.  My  specimens  are  not 
good  and  distinct  enough  to  authorize  a  deflnite  conclusion,  as  the  bacci- 
form  bud  may  represent  merely  tbe  top  of  a  gemraiform  one,"  whose  basi- 
lar scales  have  been  destroyed  and  detached  by  maceration.  The  remain, 
ing  top,  however,  is  exactly  globular.  By  detaching  the  scales  of  the  gem- 
mifer cones,  I  found  under  them  a  transparent,  yellowish  membrane, 
formed  of  elongated,  equilateral,  small  meshes  or  areolie,  inclosing  or  sup- 

■Orand  'Eury  remarks  wltb  reason,  that  these  flowers  are  generally  so  mnoh 
altered  by  decomposition,  that  It  Is  rarely  possible  to  llx  tlie  sex  wtalcb  tbey 
represent. 


b,Goo(^lc 


1S78.]  327  [LeMiaereux. 

porting  smHil  grenulea  or  opnque  browu  matter.  These  granulcB,  acftrcely 
the  hundretb  part  of  a  mtlliraeter  in  diameter,  are  of  a  roundish,  irregular 
polfgoual  form,  agglomerated  and  separating  with  difficulty.  Their  size 
and  irregularity  of  fonn  prevent  ue  from  considering  them  as  spores; 
they  look  rather  like  grains  of  pollen. 

Most  of  the  autliors  of  worlis  on  vegetable  paleontology  have  figured  and 
described  as  AnthoUCAtt,  under  different  specific  names,  some  of  these 
organs.  Already  in  1B54,  Professor  Newberry  has  a  representation  in  the 
Annals  of  Science  of  Cleveland,  of  three  branches,  reproduced  in  the  first 
volume  of  the  Paleontology  of  the  Geological  Survey  of  Ohio.  The  one 
PI.  XLI,  fig.  1,  of  this  last  work,  Antholilhtt  Pilcairnis,  Lid.  and  Hutt, 
is  like  our  fig.  6 ;  the  spikclets,  however,  being  naked,  or  without  the 
linear  bracts  generally  found  supporting  the  flowers  of  Oordaitet.  As  my 
specimens  show  part  of  the  flowers  without  these  bracts,  this  difiereuce  is 
probably  due  tc  the  degree  of  maceration  to  which  the  plants  have  been 
subjected.  Fig.  2  is  baccifer,  the  ovules  being  not  only  sustained  by  a 
leafy  bractlel,  but  half  inclosed  at  their  base  ioto  an  involucre.  Nutlets  of 
the  same  kind  and  form,  but  much  larger,  are  represented  attached  to  thick 
branches  in  fig.  4,  as  Gardiotarpon,  while  fig.  3,  under  the  name  of  Antho- 
lithe*  prueut,  Newby,  represents  a  Cardianthu*  gtmmiftr,  whose  upper 
ecalesare  mixed  with  leaves  apparently  originating  t^m  under  the  scales. 

All  the  forms  described  by  (be  European  authors  are  represented  in  the 
splendid  plates  of  Grand'Eury,  who  has  separated,  as  flowers  of  Poa  Cor- 
daitt*  the  slender,  flower  bearing  racemes  which  I  have  described  with 
OorAaitet  mantJUldi  anA  0.  costatui. 

Of  the  fruits  and  nuts  referable  hypothec! ically  to  CardaiUt  the  number 
is  considerable.  But  except  the  nutlets  figured  by  Newberry,  Dawson  and 
Grand'Eury,  no  larger  fruit  has  been  found  positively  atiached  to  stems  or 
branches  of  CordaiUt,  nor  indeed  of  any  other  coal  plants.  I  have  figured, 
PI.  LIV,  the  fruits  most  commonly  found  at  Cannelton  in  aliale  bearing 
Oordaitet  remains.  They  are  described  with  the  other  kinds  of  fruits  of 
the  coal.  These  may  be  compared  only  to  two  species  of  Grand'Eury  as 
remarked  above. 

Of  all  the  others  referred  as  Gordaiearpvi,  Cardioearput,  OarpolUhti,  to 
CordaiUi  or  Naggtrathia,  there  are  scarcely  any  at  Cannelton.  Geinitz 
refere  Rhabdocarpui  species  to  Naggeralhia.  To  CordaiUt  principalis  he 
refera  Carpolilhe$  Cordai,  as  yet  unknown  in  our  coal  measures,  while  the 
common  fruits  of  Cannelton,  figs.  8  lo  11,  ^re  most  like  if  not  identical  to 
Cardiocarpoa  Gutbitri,  which  Qelnitz  does  not  refer  to  Gordaitet ;  while 
Grand'Eury  names  tbc  same  species  Gordakarptti  Outbieri  among  the 
fniits  of  CordnitM.  It  has  a  distant  likeness  to  our  fig.  8,  and  therefore  all 
these  fhiits,  fig.  8  to  11,  might  be  hypolhetically  considered  fruits  of  Gor- 
daiUi,  as  by  transition  they  seem  to  represent,  either  the  same,  or  two  closely 
allied  species.  It  is  the  only  trace  of  light  we  have  on  the  subject.  The 
two  fruits,  fig.  T,  are  ofditTerent  type.  They  are  attached  to  a  broken  pedi- 
cel, and  were  found  also  with  the  CordaitM  of  Cannelton.  They  are,  like 
the  othere,  descril>ed  with  the  fruits  of  the  Carboniferous  n: 
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CoBDAisTBOBUH,  Lesqx. 

Strobile  conical,  tepering  to  a  point,  covered  by  tr&DBversely  rhomboidal 
scars,  placed  In  spiral,  bearing  narrow  linear  leaves,  with  the  characleis, 
forni  and  nervation  of  leaves  of  Oordaittt. 

The  plant  IWim  wbick  this  genus  is  established  might  have  t>een  de- 
scribed perhaps  as  Cycadoidea  or  ManUilia,  a  genus  established  for  the 
description  of  stems  of  Cycas,  mostly  globular,  or  conical  obtuse,  or  nest 
form,  all  referable  to  a  more  recent  formation,  the  Permian.  As  the  leaves 
are  of  a  different  character,  as  also  the  reference  of  this  cone  lo  Cyeada  is 
merely  indicated  and  not  poBitivety  ascertained,  I  think  advisable  and  more 
rational  to  describe  it  under  tliis  new  genua,  which  indicates  its  relation. 
COKDAISTROBDB  QBAND'EUBVI,  sp.  nov,  _ 
Pi.  Lin,  fig.  3. 

Cone  cylindrical  from  the  baae  to  the  middle,  narrowed  npwardB  and 
acuminate,  borne  upon  a  somewhat  thick  pedicel  or  axis  equally  striate  in 
the  length ;  acars  tranaversely  rhomboidal.  Inflated  in  the  lower  part,  bear 
ing  at  the  top  another  smaller  rbomboidal  scar  point  of  attachment  of 
linear  leaves,  marked  bj  parallel  distinct  nerves. 

The  leaves  are  short,  mostly  broken  near  the  point,  one  only  preserved 
in  its  whole  on  one  side ;  of  the  other,  four  are  letl.  close  to  each  other,  all 
evidently  attached  to  the  rhomboidal  scara  of  the  cone.  The  scars  show 
the  spiral  disposition  of  tlie  leaves.  The  nervation  of  the  leaves  seen  in 
3a,  is  exactly  of  the  Cordaitet  character.  The  primary  nerves  are  close, 
especially  toward  the  borders,  and  separated  by  one  or  two  intermediate 
veins.  The  axis  of  the  cone,  aa  far  as  it  is  seen  upon  the  specimen,  is 
covered  by  a  comparatively  thick  coaly  bark  more  than  half  a  millimeter 
thick.  It  is  deeply  and  regularly  striate,  the  striec  being  also  obscurely  seen 
along  the  middle  of  the  cone,  even  to  its  point,  by  compression  of  the  scars. 
as  represented  upon  the  figure. 

I  consider  this  cone  aa  proving  more  than  any  other  of  the  organs  de- 
scribed, the  relation  of  CordaiU*  to  Cgeada.  By  the  leaves  it  is  a  true 
Cordaitet !  by  the  scara  and  their  disposition  it  repreaents  a  small  stem  of 
Cytat.  It  is,  however,  difficult  to  explain  its  true  nature.  It  does  not 
look  like  a  fruiting  cone,  and  all  that  is  known  until  now  of  Uie  stems  of 
CordailM  is  without  relation  to  this  branch.  Dr.  Newberry  has  repre- 
sented, loc.  cit.,  as  Ajitholithei  priieut,  a  branch  of  Gordianthut,  bearing 
small  recurved  gemmlfer  cones,  to  which  arc  appended  short  leaves  which 
seem  aa  originating  from  under  the  acalea.  This  is  the  only  organism 
which  might  perhaps  explain  the  nature  of  this  strobile  by  supposing  a  kind 
of  viviparous  vegetation  produced  directly  from  the  flowering  cones  of 
Gardaiu*.  Though  it  mity  he,  that  its  relation,  as  remarked  above,  is  clearly 
marked  as  a  point  of  connection  between  OordaiUa  aad  Cyenda. 

Habitat.    CnnneltoD.     Mr.  I.  F.  Mansfield. 

DiCRAHOPHTLLUM,?   Grand'Euiy. 

The  author  has  described  under  this  name  linear  narrow  leaves  of  vari- 
ous length,  twice  forking  at  the  top.  coriaceous,  marked  with  a  few  thick 
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nerrea  and  interraedUte  nerrilles  more  or  less  immersed  into  theepider 
These  leaves  are  inserted  around  small  branches  upon 
small  bolsters,  whose  disposition  is  in  regular  spiral,  with  a  rbomboidal 
section  recalling  those  of  the  Lepidodendron,  but  formed  by  the  tlesh; 
base  of  laterally  decurring  leaves  like  those  of  some  Goni/«ri.  He  adds 
Uiat  the  leaves  of  one  uf  his  species,  D.  BalUeum,  do  not  aeem  to  have  been 
caducous,  some  remains  of  tliem  are  generally  seen  even  upon  the  oldest 
bmaches,  where  tbej  have  nut  left  any  distinct  sears.  The  coaly  envelope 
of  the  branches  is  thick,  the  foliaceous  bolatei's  are  soon  eflaced  upon  it, 
as  if  the  bark  had  increased  in  thickEiess  In  contact  with  a  ligneous  increas- 
ing body,  as  in  the  dicotyledonous. 

The  description  of  the  stemsandof  the  rhomboidal  scars  placed  in  spiral 
and  left  upon  the  branches,  and  also  the  Qg.  8,  of  a  branch,  in  Pt.  XIV  of 
his  flora,  corresponds  in  part  with  the  characters  of  the  cone  or  branch 
described  above.  But  the  leaves  of  Dieranophyllam  are  of  a  different 
character  Uom  that  oi  the  Cordaiteij  and,  therefore,  the  author  has  sepa- 
rated this  genus  from  the  order  of  the  CordailM. 

The  organism,  which  from  its  leaves  I  consider  as  a  Dieranophylltim, 
differs  in  many  points  of  the  above  description,  but  some  of  its  characters 
are  so  clearly  corresponding  that  I  do  not  Snd  reason  to  separate  them.  It 
will  be  seen,  however,  that  from  our  specimens,  the  relation  of  the  species 
is  tmly  to  the  Cordaittt,  and  ttat  the  genus  cannot  be  separated  from  this 

DiCRAKOFHVLLOU  DIKORPHUIC,  sp.  nov. 
PI.  LIV,  fig.  \-2. 

Stems  or  branches  smai],  the  largest  seen  not  quite  two  centimeters 
wide,  when  flattened ;  apparently  articulated  at  the  point  of  divergence  of 
the  branchesand  there  abruptly  narrowed,  covered  with  a  coaly  bark  about 
half  a  millimeter  thick  ;  stem  leaves  in  oblique  or  right  angle  to  the 
branches,  narrow,  three  millimeter  broad  near  the  inflated  amooth  base 
at  tbe  point  of  attachment,  linear  or  slightly  diminishing  toward  the  upper 
part,  where  they  are  forking  once  or  twice,  covered  with  a  thick  epidermis 
wherein  the  veins  are  buried  and  obtuse  ;  nerves  distinct  under  the  epider. 
mis,  four  or  five  primary  ones  near  tlte  base,  unequally  distant,  inter- 
mediate ones  iodistiDCt  or  not  perceivable  with  the  glass.  The  stem,  lig. 
3,  is  mariied  upon  the  bark  by  round,  small,  inflated  bolsters,  correspond- 
ing under  it  to  small  cavities  of  the  same  form  and  size,  very  irregular  in 
their  distribution,  sometimes  three  placed  directly  in  line,  sometimes 
sakttercd.  Idonolconsiderthem  as  scars  of  leaves  ;  tlieyare  probably  the  re- 
mainsof  small  mollusks  like  those  which  so  profusely  inhabit  Ihe  substance 
of  the  leaves  of  OordaiUi.  The  top  of  the  same  fig.  2  which  is  nut  fig- 
ured,  bears  a  renlform  scar  like  those  of  Oardaitet  eottatut,  but  it  is  proba- 
bly that  froma  top  leaf  like  those  of  flg- 1. 

The  stem,  fig.  1,  seems  like  articulate  by  a  depression  across  its  whole 
diameter  at  the  poiol  of  attachment  of  the  branch  la.    The  top  of  this 
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brancli  terminates  abniptlj  in  sn  obtuse  point,  to  which  ie  attached  ■ 
Bomewhat  thick  )esf  of  Cordaittt  diaracter,  or  witb  parailel  nerratioo. 
The  top  of  the  malD  Btem  bearB  a  tufl  of  three  leaves  of  the  same  chancier 
as  that  of  a,  Bat,  linear,  one  centimeter  broad.  The  two  on  the  left  side 
are  somewhat  thick  and  tlie  nervation  immersed  in  the  epidermis ;  that 
on  the  right  side  in  b  is  decorticated  or  represented  by  the  impreeeioD  of 
Its  lower  surface,  with  primary  nerves  distinct  to  the  eje,  three  in  nae 
millimeter,  with  two  or  tliree  distinct  intermediate  ones.  The  other  leave* 
attached  along  the  stem  are  those  of  DieranophylHm,  with  nervation  more 
or  less  obsolete  by  the  thick  epidermis,  and  are  of  the  same  character  as 
those  of  flg.  2.  We  have  here,  therefore,  in  the  abrtipt  termination  of  the 
branch  a,  and  the  lai^  leaves  at  the  top  of  the  main  branch,  the  evident 
characters  of  Oordaitet,  while  the  stem  leaves  are  as  evidently  of  Dieratto- 
phgUum.  One  of  our  specimens,  flg.  8,  represents  a  small  fhiit,  oval  and 
similar  in  form  to  the  bulbllles,  which  Qrand'Gurybas  seen  In  the  axils  ol 
the  leaves  cit  Dkranophyllum,  PI.  XXX,  flg.  3,  of  his  flora,  but  somewhat 
larger,  with  flattened  borders,  and  of  a  thick  texture  ;  at  least  Its  surface  is 
covered  by  a  pellicle  of  coal  as  thickas  that  upon  leavesofiKeranopAyllun. 
From  under  it,  or  as  in  its  axil,  comes  a  Dieranophyllnm  leaf  four  milli- 
meters broad,  soon  splitting  twice,  and  separating  in  three  narrow  branches, 
hamulose  in  their  curve,  and  dividing  again  in  Siiform  lacinin  at  their 
extremities.  The  character  of  nervation,  four  primary  distinct  nerves  In 
one  of  the  laciniie,  as  seen  in  a,  where  the  thick  epidermis  is  destroyed, 
are  exactly  the  same  as  in  the  leaves  of  flg.  3.  Hence  I  believe  that  we 
have  here  positive  evidence  of  the  relation  of  these  organs  to  the  genus 
established  as  DicTanophyllum  by  the  celebrated  French  author  and  of 
that  of  this  genus  to  the  order  or  family  of  tlie  GordaUtt. 

[T.sNiopiiTLLE«. ]    T*NiopHrLi.oii,  Lesqx. 

Stems  large,  leaves  crowded,  flat,  thick,  exactly  linear,  decurring  at  the 
base,  surface  smooth,  opaque  or  shining. 

The  plants  referred  to  this  division  resemble  those  of  the  narrow-leaved 
OordaiM  by  th^  size  of  their  leaves  only.  These  are  still  narrower,  more 
exactly  linear,  and  their  surface  Is  n<it  striate  or  marked  by  nerves,  neither 
when  corticated  nor  when  deprived  of  their  coaly  epidermis.  Seen  with  a 
strong  glass,  theirsurfoce  appears  lined  iengthwiseand  crosswise  by  a  very 
thin  areolation  composed  of  appressed  square  meshes  resembling  those  of 
the  finest  tissue.  The  leaves  are,  as  far  as  can  be  seen,  very  long.  I  have 
not  been  able  to  And  one  in  its  entire  length  in  any  of  the  spedmens  ex- 
amined. Their  point  of  attachment  still  more  than  their  smooth  sur&ce 
separates  them  from  CordaiUt,  this  point  being  marked  by  a  linear  nar- 
row scar,  rounded  and  slightly  inflated  at  its  lower  end,  generally  pointed 
or  acuminate  upwards.  The  species  referred  to  this  group  represents  evi- 
dently a  dificrcnt  generic  division  if  not  a  separate  family. 
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T.SMIOPBTIJ.UU  DEPLEXtllf,  Bp.  DOT. 
Pi.  LIT,  fig.  4. 

Stem  or  braoch  narrow,  leaves  closely  imbricated,  apparently  decurrent, 
their  base  being  covered  by  fmgments  of  broken  leaves  decurving  to  and 
expanding  in  right  angle  Troni  the  stem,  surface  smooth. 

The  part  of  a  branch  figured  here  is  entirely  covered  with  broken  frag- 
ments of  detached  leaves  and  its  surface  is  nowhere  exposed.  The  leaves 
deflexed  along  the  borders  lo  right  aogle  to  the  stem,  seemingly  from  above 
the  decurrent  base,  all  flattened  and  parallel,  their  border  generally 
mntiguoos,  measure  one  centimeter  in  width  and  thirlyseven  centimeters 
in  length  to  the  point  where  the  specimen  is  broken.  The  coaly  cpider- 
mis  is  on  the  surface  very  thin  and  fragmentary,  or  spread  here  and  there 
like  powder  by  decomposition  ;  but  the  leaves  taken  altogether  appear  of 
a  somewhat  thick  consistence.  I  have  of  this  species  only  one  specimen, 
a  large  piece  of  shale,  of  which  a  fragment  only  is  figured.  Seen  with  a 
very  strong  glasa,  the  veins  of  the  surface  may  be  approximately  counted 
at  twenty  in  one  miilinieicr  space  ;  the  cross  wrinklus  are  also  of  the  same 
rize. 

From  the  flat  position  of  the  leaves,  all  parallel  and  in  the  snme  direction, 
they  appear  as  expanded  originally  upon  the  surface  of  the  water.  The 
narrowness  of  the  stem  also  compared  with  the  numerous  and  long  leaves 
seem  to  indicate  a  floating  plant.  The  cross  section  of  llie  leaves  show 
both  surfaces  separated  by  a  thin  layer  of  shale  or  clay,  as  if  the  leaves 
had  been  in  their  original  stale,  somewhat  inflated  or  tubulose. 

Habitat.     Cannetton,     Hr.  I,  F.  Mansfield. 

T,AMiopH7iJ>rM  DECDRBEHB,  Bp.  nov. 
Fl.  LI.  fig.  4.     Pi  LIT.  fig.  1. 

Stem  large ;  leaves  decurring,  narrower  than  in  the  former  species,  ob- 
tuse, sublinear  or  very  slightly  enlarged  fVom  the  base  upwards,  long  and 
thick ;  surface  same  as  the  former,  more  opaque. 

Both  the  figures  represent  the  leaves  decurring  upon  the  stem  b;  an 
elongated  base,  but  In  PI.  LI,  tlie  leaves  preserve  in  their  length,  as  far  at 
least  aa  it  can  be  seen,  the  same  diameter  all  along  their  decurring  base, 
while  PI.  LII,  they  are  gradually  narrowed  downward  from  their  point  of 
attacbmeut.  forming,  as  appressed  upon  another  or  against  eacli  oilier, 
narrow  basilar  prominent  ridges.  The  leaves  also  of  flg.  LI,  are  slightly 
broader  and  more  distinctly  enlarged  upwards.  As  the  trunk  of  this 
■pedmen  is  not  decorticated,  I  could  not  compare  the  point  of  attach- 
ment;  and  the  characters  of  texture,  fades  and  size  of  the  leaves  being  the 
same,  I  consider  them  a  variable  form  of  a  same  species,  perhaps  e(en  the 
variation  is  caused  by  a  diSerence  of  compression  and  maceration  of  frag- 
ments of  a  same  tree.  The  leavesaverageflve  to  seven  millimeters  in  width, 
crowded,  forming  by  their  imbricating  and  decurring  long  base  a  thick 
coating  of  coaly  bark,  which,  when  destroyed,  leaves  the  surfkce  smooth 
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or  irregularly  lined  nnd  wrinkled,  marked  bj  numerous  leaf  ^n,  some 
of  tbem  diBtlnctly  seen,  some  otliers  destroyed  or  obscure,  so  tbat  their 
relative  position  is  not  deflnitively  recognizable.  They  arc  placed  is 
spiral,  but  their  place  is  not  always  iadicaled  by  the  scars.  These  scan 
generally  obtuse  and  inflated  at  the  base,  where  Ihcy  measure  one  milll. 
meter  In  diameter  only,  are  gradually  effaced  and  narrowed  upwards,  and 
therefore  their  character  is  far  different  from  that  of  the  Cordailet  BCsn  of 
leaves.  The  bark  of  the  stem  also  is  mueh  tliicker,  not  merely  a  thin 
smooth  pellicle  of  coal,  but  acoatingofehaly  carbonaceous  matter  one  milli- 
meter thick  or  more.  The  divergeuce  of  the  leaves  from  the  stem  is  at  a 
far  less  degree  thau  iu  the  former  species ;  the  thicknesa  of  the  leaves  and 
their  surface  tissue  are  the  same. 

Same  Habitat  as  the  former.    Mr.  I.  F.  Mansfield. 

TiemopHTLLux  cdhtbxtdm,  sp.  nov. 
n.  LIII,  fig.  S.  %a. 

tieaves  narrow,  linear,  two  millimelers  broad,  apparently  very  long,  ob- 
tuse, twisted  or  interlaced  together  in  tutts,  and  ereci.  diverging  and 
curved  in  the  upper  part,  surface  opaque. 

The  tissue  of  the  epidermis  is  of  the  same  character  as  in  the  former 
species,  from  which  this  one  ififfera  merely  by  the  narrower  leaves  more 
compactly  bound  togetiier  in  the  lower  part.  They  appear  to  have  been 
originally  flstuloseand  flattened  by  compression.  Their  substance  is  thick, 
the  epidermis  a  coaly  layer  irregularly  disrupted  In  minute  elongated 
granules,  as  marked  in  flg,  2a.  I  have  not  seen  anyof  these  leaves  in  con- 
nection with  a  stem.  Tliough  I  do  not  consider  this  species  as  the  same  as 
the  former,  the  characters  are  very  similar.  By  compression  and  fatten- 
ing an  inflated  border  is  here  and  there  formed  along  some  of  the  leaves, 
and  by  their  superposition,  it  gives  to  the  upper  ones  the  appearance  of  a 
middle  nerve.  In  a  few  cases  nhen  the  heavy  coating  of  coaly  matter  is 
removed,  the  veins  appear  in  fasciles  similar  to  those  of  the  leaves  of 
Dierannphyllam.  These  leaves  are  of  the  same  kind  as  those  mentioned 
on  p.  ,  a  bundle  of  which  seems  connected  toanjlr(iiia  In  the  description 
of  Oordailet  specimens. 

Habitat.    Same  as  the  former.    Mr.  I.  P.  Mansfield. 

DBeutoPHTLLtrH,  Lesqx. 
Leaves  narrow,  sublinear,  gradually  enlarged  from  the  base,  where  they 
are  joined  three  or  four  together  and  coming  out  from  a  common  point  of 
the  stem.  Surface  irregularly  ribbed  lengthwise  by  prominent  large 
bimdles  of  nerves,  buried  under  the  epidermis,  which  is  thick,  irregularly 
granulose,  hy  splitting  of  the  coaly  surface  as  in  the  species  of  Tanio- 

From  this  coinddence  of  characters  in  the  surface  of  the  leaves,  I  was 
inclined  to  consider  this  peculiar  branch  as  referable  to  the  same  genus. 
It,  however,  greatly  dilTeis  by  the  agglomeration  at  their  base  of  some  of 
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tbe  leaves  comlogout  in  bundles  IVom  a  commoD  point  or  the  stems,  which 
appears  irrc^nlarly  anlculaU.  Some  of  tliesc  leaves  seem  separate  and 
Joined  single  hy  a  seml-liinar  base  to  the  stem.  But  I  have  to  remnrk  lliat 
■  be  points  of  attachment  of  the  Inrerior  lenree  in  a  are  oot  perfectly  dig- 
tinct.  and  apjiear  rather  Inincate  than  senti-lunsr  and  embrnclng.  The 
point  of  atiacbment  of  the  leaves  in  bundles  is,  however,  distinct.  There- 
fore I  am  in  doubt  if  the  lower  leaves  ina;  not  have  been  separated  from  a 
common  point  and  scattered  along  the  stem,  where  b;  compression  they 
have  merely  the  appearance  of  tielng  joined  to  It.  The  round  points 
ahowing  scars  of  bundles  of  leaves,  are  seen  all  along  the  siem  and  at  equal 
distance  from  each  other,  even  to  the  very  base,  and.  therefore,  the  sepa- 
rAte  distribution  of  the  others  along  the  stem  Bcetoa  anomalous. 

If  tbe  position  of  those  scattered  leaves  and  the  point  of  attachment  is 
right,  at  It  can  be  seen  upon  tbe  stone  and  as  figured,  this  genus  would 
partake  ofsome  of  the  characters  of  the  leaves  nf  Corifaif<«,  by  their  semi- 
embracing  base  and  the  nervation  burled  into  the  substance  of  the  leaves 
but  recognised  by  the  striie  of  tbe  surtkce.    The  degree  of  relation  to  tbe 
•    former  genus  is  marked  as  seen  above  by  the  character  of  Ihe  epidermis. 
The  connection  of  a  number  of  leaves  from  one  and  the  same  point  and 
from  an  apparent  articulation  Is  peculiar  and  gives  to  the  branch  an  ap- 
pearance comparable  to  that  of  the   rhizoraas  of  some  Equitttaeeit ;  the 
characters  of  the  leaveeare,  however,  totally  different  from  thoscof  rootlets. 
DEBKiOPnTLLrM  QRACiLE,  sp.  nov. 
PI.  LIU.  fig.  1. 

The  specific  characters  are  the  same  as  those  of  the  genua. 

The  figure  is  an  enact  representation  of  the  specimen  as  far  as  it  ctin  be 
observed.  The  stem,  a  little  more  than  one  centimeter  thick  and  fialtencd, 
seems  lo  have  been.  If  not  fistnloee,  at  least,  soft  and  flexible.  Its  surface 
has  the  same  appearance  as  that  of  the  leaves,  the  epidermis  having  the 
same  te.^ture,  and  tbe  bundles  of  nerves  being  also  indistinctly  discernible 
by  the  irregular  ridges,  ur  vertical,  more  or  less  obscure,  and  always  ob- 
tuse wrinkles.  The  leaves  appear  long ;  none  of  them  are  preserved  en- 
tire. They  are  sessile,  two  ur  three  millimeters  broad,  only  at  their  point 
of  attachment,  two  to  four  together,  to  a  circular  scar,  and  gradually  and 
equally  enlarging  upwards  to  about  one  centimeter  at  the  point  where  they 
are  broken.  To  the  naked  eye  the  leaves  and  stems  appear  smooth,  rather 
shining,  bat  with  the  glass  the  surface  is  seen  minutely  rugulose. 

I  do  not  know  of  any  plant  of  the  coal  measures  to  which  this  fossil  or- 
ganism could  be  compared.  Tbe  disposition  of  all  the  leaves  of  Gordaite§ 
is  in  spiral  order,  this  speeics,  therefore,  can  not  be  placed  in  the  same 
division. 

Habitat.     Barae  as  the  former.    Mr.  I.  F.  Hansfleld. 
Lepidoxtloh,  Lesqs. 

Blems,  or  brandies  of  large  size.  The  Augment  figured  is  six  centi- 
meters broad,  rapidly  diminishing  in  ita  upper  part  to  a  conical  point ; 
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bark  ttiin,  cnvered  wltb  lenfy  scales ;  leaves  of  vitrious  size,  sab-linear, 
narrowed  or  enlarged  to  the  point  of  altaclimeDl,  forlciDg  or  dividiog 
upwards  Id  two  or  more  lacinln  ;  nerTatioD  dlstincl  wUli  the  glaae  odI;  ; 
primary  DCrves  parallel,  about  three  in  two  mllUmelers,  buried  tn  the  epi- 
dermts,  more  distinct  upon  the  decorticated  face,  geDeraUjr  Inflated  or 
half  round,  intermediate  veinlets  very  thin. 

LBPIDOXTIXIK  ANOMALtIM,  Legqx. 

PI.  Lir.  fig-  5.    PI.  LV.  fig.  I-la. 

aehhopttrit  aiwm-iia,Brgt.  Veget.  Poss.  p.  834,  PI.  CXXXV. 
'  The  character  of  the  species  is  that  of  the  genus. 

The  lurlc  is  a  thin  coating  of  coaly  matter  covered  with  stmrse,  distinct, 
foliaceouB,  oblong,  lanceolate -pointed  or  acuminate  scales,  marked  near  the 
base  bj  a  short  inflation  like  a  midrib. 

The  lower  surface  of  the  stem  where  this  thin  bark  la  destroyed,  shows 
round  scars  of  various  sizes  from  one  to  two  millimeters  In  diameter,  which 
represent  either  the  base  of  the  scale  or  that  of  small  leaves.  Short,  small 
leaves  narrowed  to  the  base  are  attached  upon  the  stem  mixed  with  the 
scales.  On  the  borders,  the  leaves  are  more  enlarged  at  the  base,  some  of 
them,  however,  narrowed  ;  others  seemingly  broken  and  oompreaaed  upon 
the  stem  ;  otheissiill,  enlargedosa  meredivergingpartof  the  stem.  They 
vary  in  diameter  from  three  to  ten  millimeters,  dividing  by  an  anomalouB 
forking  with  an  acute  Binus,  either  from  near  the  base  or  (torn  above, 
marked  in  the  length  by  parallel,  equal  and  equally  distant  primary 
nerves,  and  very  thin  intermediate  veins. 

I  consider  the  species  as  identical  with  that  of  Brongniart,  di-scribed 
in  great  detail,  loc.  cit.,  especially  from  the  figures  of  Qeinitz,  VeiBteine- 
rungCD  der  Steinkohlen  Formotion  in  Sachsen,  PI,  XXVI,  fig.  2,  which 
shows  the  divipions  of  the  leaves  of  tills  species  somewhat  broader  than 
those  of  Brongniart.  In  our  specimens,  as  figured,  the  leaves  are  Ktiil 
broader-  I  must  say,  however,  that  in  another  specimen  in  my  posses- 
sion, which  is  like  tlie  lop  of  PI.  LV,  the  stem,  whose  scars  of  scales  are 
marked  upon  the  bark  in  elevated  round  points,  bears,  mixed  with  these 
scales,  linear  leaves  ea  narrow  as  lliote  flgured  by  Brongniart  Though 
there  might besome  doubtof  this  identity  of  species  between  the  Ameri- 
can and  the  European  plants,  they  evidently  belong  to  the  same  group, 
and  ore  referable  to  the  same  genus- 

Specimcns  of  Sehhoplerii  are  very  rare.  After  Brongniart  none  liave 
been  found,  or  at  least  described,  but  that  of  Ocinitz.  Brongniart  Id  con- 
sidering his  species  admits  it  as  probably  referable  to  Ferns.  Geinitz  joins 
it  to  AphUbia,  Prcsl.,  Rotophyllum,  Schp..  a  genua  which  as  seen  from  the 
species  described  in  this  flora,  is  a  compound  of  mixed  types,  whose  affinity 
is  unascertained,  and  which  Schimper  considers  as  representing  primary 
fronds  of  fbrns.  From  this  genus  this  species  is  positively  removed,  not 
only  by  its  peculiar  stem,  but  by  character  of  its  ribbon  equally  nerved 
leaves.    On  tJie  true  relation  of  the  plant  to  any  of  the  present  time,  I  am 
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U7  nothing.  Like  Cardaitet  it  bae  tone  analogy  to  tbe  Cyradce.  tbe  Coni- 
fera  and  the  Monocot;ledonous,  tbe  Olumacew.  But  it  ia  erident  from  the 
chAf&cter  of  iia  leaxes,  some  of  wbicb  arc  narrowed  to  tbe  point  of  alt&ch- 
meDt,  tbnt  tbiB  epeciea  is  Id  relation  lo  tbe  groaps  of  the  Tanophylium,  as 
also  by  its  nervation  to  the  Cordaitei.  * 

There  is  in  tbe  stem  a  peculiar  character,  which  abonld  be  remarked.  It 
rather  appears  to  have  t>een  soft  than  of  hard  texture.  The  bark  la  bo  thin 
ttut  by  erosion  Home  of  tlie  scales  and  young  leaves  are  left  attached  to  the 
tower  surface  of  the  stem  as  seen  in  tbe  upper  part  of  PI.  LV,  flg.  1.  On 
another  side  large  leflves,  especially  seen  upon  my  specimens,  are  decur- 
ring  at  the  base  along  the  stem,  and  seen  to  join  it  by  a  divlsloD  of  its 
borders,  or  come  to  it  In  a  more  or  less  open  angle  of  divergence  without 
any  diminution  of  their  width,  and  without  apparent  division  In  their 
point  ofunlon,  Just  as  if  they  were  part  of  the  stem.  The  epidermis  of  the 
leaTes  ia  also  thin,  its  surface  reflects  tbe  largest  nervation  buried  in  the 
texture,  which  then  appears  obtuse,  distant  as  in  figure  2  of  Brongnlart,  but 
under  tbe  epidermis,  these  primary  veins  are  less  discernible,  sometimes 
totally  unobservable.  tbe  Intermediate  very  thin  vinelels  covering  tbe  whole 
■urfftce. 

Habitat.  These  remarkable  aperimena,  which  if  they  do  not  throw  light 
upon  the  relation  of  this  plant  to  those  of  our  time,  give  at  least  Indication 
of  their  reference  to  the  family  of  the  CordaiUt,  hare  been  found  and 
communicated  by  Dr.  J.  H.  Urltts.  fhim  tbe  Clinton  coal  of  Hitsouii. 


JA«  Colvmttla  and  Slap»$  in  »om«  North  Amtriean  Turtle*. 

Bt  Sarah  P.  Hohks. 
{Bead  be/oTt  l/m  American  PMloii^hieal  Society  Marek  1.  1678.) 

Tbe  columella  is  a  small  bone  found  in  most  reptiles  which  extends  from 
the  parietal  lo  tbe  pterygoid,  and  helps  to  complete  tbe  lateral  wall  of  tbe 
cranium.  ■ 

In  Laeertilia  It  Is  a  distinct,  slender  rod  "  In  close  contact  with  tbe  other 
cranial  bones  at  ita  extremities  only. 

In  TeitiidiTiata  on  the  other  band  it  ia  broad,  short  and  scale-like,  and 
closely  articulated  with  other  bones.f 

It  varies  considerably  in  the  different  species  and  famlUea,  and  in  gome 
seems  to  be  wanting. 

In  nearly  all  turtles  there  is  a  strongly  marked  ridge  extending  forward 
from  the  quadrate  to  tbe  top  of  the  skull,  and  another  nol  so  distinct  from 
the  pterygoid  backward  lo  tbe  same  point  on  tbe  top  of  tbe  skull. 

■Bee  Profesior  Cope  "On  the  HomolotfLes  of  some  of  tbe  Craotal  BoDcsot  tbe 
ReptUla,  and  on  the  SyHtematlc  Arrangement  ufthE  C'lasB." 

t  Proceedlnga  of  Association  tar  tbe  Advancement  of  Science,  IBTO,  Vol.  XIX, 
pp.  23S,  2U.  and  Trofeuor  Haxlej'B  Anatomy  of  Vertebrate  Animals,  18T3,  p.  im. 
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The  columella  fornu  part  of  these  ridges  and  occapies  a  space  bettTeen 

Ila  primitive  sliape,  as  indicated  by  young  specimens,  and  nearly  adult 
sea  forniH,  la  aa  open  triangle,  or,  perhaps,  two  rods  of  bone  toucbiag  U 
one  end,  but  wide  apart  at  tbe  base,     (From  young  T.  earoUna.) 

In  some  species  the  triangular  form  la  lost,  and  in  must  it  becomes  vet; 
much  Uatieued  in  adult  age. 

It  articulates  above  niih  the  pnrietal,  below  wltb  tlie  pterygoids,  in  front 
with  the  parietal  and  sunictiues  the  jugal,  behind  with  the  parietal  and 
quadrate,  and  ollen  forms  part  of  the  anterior  uiarginof  the  fonmeo  ovale. 

From  the  quadrate  there  extends  a  smal]  osseous  style  to  meet  It,  and  la 
most  cases  tbere  is  a  groove  in  tbe  pterygoids  anteriorly  for  its  carlilagin- 
uuB  extension  to  reach  tbe  jugal. 

The  descending  plate  of  the  parietal  generally  articulates  directly  with 
tbe  pterygoid  in  fronl,  but  the  columella  is  between  them  nt  other  poinls.* 

The  columella  in   Cheienia  mydai  is  triaugular,  with  tlie  front  portion 
Bcalu-Hke.  but  tbe  back  a  flattened  rod  where  it  joins  the  quadrate- 
In  young  specimens  it  is  small  and  slender,  and  is  placed  on  tlie  base  of 
the  parietal  near  tbe  centre,  in  n  deep  groove.     It  does  not  touch  the  jugal 
nor  extend  to  the  foramen  ovalf  in  the  young. 

In  Aipidonictet  tpiiiifer  it  is  tbin,  flat  and  scalC'like,  and  either  a  con- 
tinuation of  it  or  a  separate  bone,  extends  forward,  and  is  interposed  be- 
tween the  parietal  and  pterygoid.  It  forms  the  margin  of  the  foramen 
ovale,  which,  like  all  openings  in  the  Trionyi  skull  is  very  large. 

Aromochelyi  odoratat  makes  a  second  exception  to  the  general  rule  in 
specimens  1  have  examined  of  the  parietal  reaching  the  pterygoids  in  front. 

In  this  cose  and  in  A.  ipiniftr  there  are  two  bones  to  complete  the  lateral 
wall.  Instead  of  curving  .upward,  as  in  other  species,  they  curve  down- 
ward, and  the  anterior  portion,  or  l>one,  if  it  proves  to  Le  separate,  is  flnnly 
attached  to  the  palate  bone  in  adults.  In  one  specimen  this  front  part 
forms  a  complete  coluiun,  whose  hinder  margin  blends  with  the  flat  bone. 

Tbe  columella  is  dat  even  where  it  joins  the  quadrate  and  bounds  the 
greater  part  of  tbe  fhint  of  the  foramen  ovale. 

In  Chelydra  urptntiaa  it  forms  a  flattened,  concave  triangle,  and  Is 
Joined  to  the  quadrate,  and  often  the  jugal  by  two  flattened  rods.  It  is 
large,  well  marked,  and  bounds  the  foramen  ovale. 

In  Malaeoclemmyi  palustrii  it  is  a  narrow  tmnd,  deeply  concave,  extend- 
ing from  the  inward  process  of  the  jugal  to  the  quadrate,  and  forms  part 
of  the  ridge  in  front  of  the  foramen  ovale. 

In  PMudemgi  icabra  and  Pa.  coneinna,  it  is  much  as  In  M.  patutfrit,  but 
In  Chryttmyt  picla,  Chdoput  guttatat,  Cheioput  muMenbergii,  and  in- 
teulptui,  and  Cietudo  elauia  it  is  much  smaller,  and  docs  not  extend  to  the 
jugal.  In  all  these  emydes  the  posterior  descending  portion  of  the  parietal 
forms  the  most  of  the  ridge  in  front  of  the  foramen  ovale. 

r  Professor  Cope's  articles  on  "  Homologies  of 
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In  Ttttudo  Carolina  it  ia  scale-tike  with  the  posterior  a  flattened  rod,  and 
the  snUrior  portion  far  from  tbejugal. 

Tbbre  is  nothing  peculiar  in  the  adult,  but  in  the  young  (he  columella  Is 
small  and  slender,  and  in  position  and  shape  resembles  that  of  a  half -grown 
Chelonia  myda*. 


Tbe  stapes  (sometimes  called  columella  auris)  in  most  birds,  reptiles  and 
amphibians,  ia  a  rerj  slender  rod  with  a  disc  at  one  end.  The  disc  end  is 
attached  to  the  fenestra  ovalis,  while  the  external  end  ia  attached  (O  the 
tympanic  membrane.*  The  bone  iociines  forward  at  a  decided  angle.  To 
reach  the  membrane  it  passes  through  a  canal,  or  foramen,  made  by  the 
folding  in  of  the  posterior  part  of  tbe  quadrate  bone.  The  folding  in  is 
more  complete  in  adult  apeciraens,  and  the  foramen  near  the  front  of  the 
tympanic  cavity. 

In  Chelonia  mydat  the  canal  is  unusually  open,  and  the  stapes  on  one 
side  only  protected  by  muscles. 

In  A.  tpinifer.  Oh.  terpentina  and  Maeroehflyi  laetrtina.  the  stapes  is 
completely  surrounded  by  bone,  the  edgca  of  the  quadrate  being  sutured 
together,  so  as  to  form  a  foramen. 

The  edges  touch  in  ff.  odaratut,  but  do  not  form  a  suture. 

In  M.  paluttrii  the  space  is  opeo,  hut  the  edges  of  the  quadrate  approach 
quite  near  each  other.  This  is  a  common  form  ia  the  emydes.  The  excep- 
tions are  PA.  irueulplui,  where  there  ia  a  auture,  and  Ohryumyt  picla  and 
Chtlopu»  ffuUala  where  the  edges  lap. 

The  suture  ia  strongly  marked  in  T.  earolina. 


Notice  of  the  Difcowry  of  the  position  of  the  Crural  ProreMCi  in  tile 
Geniii  Alrypa, 

Bi  William  Giklet- 

{Bead  before  the  Amtriean  Philoaophieal  Society  M'lreh  1,  1878.) 

It  ia  already  well  known  that,  in  18S7,  Professor  R.  P.  Whitfield,  palseon- 
logist  of  Albany,  New  York,  announced  the  discovery  of  "a  loop  connect- 
ing tbe  spiral  cones"  in  the  genus  Atrypa. 

In  the  Twentieth  Hegeut's  Report  he  describes  in  detail  this  loop  with 
its  position  and  affinities ;  accompanying  his  article  ia  a  plate  showing 
Tariooa  examples  From  different  localities  representing  a  wide  geological 
distribution, 

•  l^vler  Osiemena  Foajillcs  IX,  p.  3aS. 
PHOC.  AHKR.  PHILOB.  HOC.  XVO.  101    2p.      PRIKTBD  APRIL  39,   1878. 
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From  his  article  I  will  quote  only  thogc  pnrts  expressive  of  hie  inveui- 
galiona  Rod  views  upon  llie  crural  processes  or  loop  : 

"  By  carefully  culling  and  preparing  favorable  specimens,  I  have  found 
that  in  place  uf  the  short  crural  processes  so  oden  figured,  there  Is  an  entire 
and  continuous  loop  connecting  the  spiral  cones." 

"From  its  origin  in  the  posterior  portion  or  the  first  volu^ons  or  the 
spires,  the  loop  curves  gently  forward  and  upward  ;  the  central  or  elevated 
portion  lying  between  and  behind  the  cones,  and  forming  a  more  or  leas 
abrnpt  curve  or  prolonged  into  a  point  directed  toward  the  dorsal  valve." 

In  paheontological  studies,  it  is  of  rare  occurrence  that  the  aludent  ob- 
tiuna  a  specimen  of  the  Brackiopoda  in  which  the  internal  appendages  are 
not  coaled  with  silica,  calciie,  or  some  other  mineral,  and  not  unfreqnentlj 
it  happens  that  we  notice  two  or  more  parts  connected  by  a  deposit  of  this 
kind. 

After  having  examined  Professor  Whilefleld's  Plate,  and  also  many 
specimens  from  the  localities  cited  by  him,  1  am  Inclined  to  believe  thai  liis 
examples  were,  lu  a  slight  extent,  coated  as  above  described.  In  October 
18T7,  I  obtained,  tVom  the  Devonian  of  Clarke  County,  Indiana,  specimens 
of  Atri/pa'  whose  iolcrnal  appendages  were  replaced  by  silica,  and  ap- 
peared to  \te  free  from  the  usual  coaling. 

U  is  hardly  necessary  to  remark  that  these  appendages  are  very  fragile, 
and  would  hardly  admit  of  the  slightest  touch,  yet  by  careful  cutting  I  was 
able  to  eipose  tUv  posterior  portion  of  the  visceral  caviiy  so  as  to  permit  of 
a  close  examination  of  the  "loop  connecting  the  spiral  cones."  Several 
B|>eciraens  were  examined,  each  one  of  which  shows  the  "  loop"  to  be  com- 
posed of  lino  long  crural  processes  arising  from  the  bifUrcaling  of  the  pos- 
terior portion  ofthe  first  volution  of  the  cones.  Following  the  convexity  of 
the  cones,  they  gently  curve  forward  and  upward,  attaining  a  height  of 
about  one-third  that  of  the  cones.  The  extremities  are  separated  by  a  space 
of  about  one  sixty-fourth  of  an  inch. 

The  crural  processes  gradually  twist  until  the  lower  surfaces  present 
themselves  successively  to  the  anterior  and  lop,  abruptly  expanding  and 
curving  posteriorly,  Ibe  extremities  pointing  downward,  the  ends  oppouog 
each  other  with  a  rounded,  semicircular  edge,  the  convexity  being  Up- 
ward, the  lower  anterior  edge  Iwing  slightly  developed  beyond  Ibe  upper 
edge  BO  that,  uiion  looking  from  above,  the  space  between  the  edge*  ap- 
pears much  wider  in  the  niiddle.  The  specimens  examined  show  the  crunl 
characters  to  be  constant,  and  as  above  described. 

When  we  consider  Ihe  slight  space  existing  between  the  crural  eitremi- 
ties,  and  the  frequency  of  their  being  coated,  it  is  not  to  be  wondered  at 
that  they  should  appear  to  be  "joined  and  continnous." 

'A  variety  or  ..1.  rclicularU  L. 
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On  th6  Aarolitie  Epoch  of  Ntnember  lStft-18fA. 

Bt  Danikl  Kibswood. 

(ihad  before  the  Amarican  Philoiophieal  Society,  March  1,  1878). 

It  is  now  well'knowD  tliat  clustere  of  Bmall  meteors — the  so-called  shoot- 
ing stars — move  in  elliptic  orbits  about  the  sun.  Catalogues  of  fire-balls 
and  meteoric  atones  indicate,  moreover,  tLat  groups  ot  larger  bodiee,  some- 
what widely  dispersed,  revolve  in  like  manner  about  the  centre  of  our 
system  ;  their  orbits  in  certain  cases  intersecting  that  of  the  eanb.  The 
12th  and  13th  of  November  is  one  of  these  aeroUtie  epoeht ;  the  date  being 
nearly  coincident  with  that  of  the  great  November  shower  of  falling  stars. 
Tile  writer  until  recently  supposed  the  meteorites  of  this  epoch  to  revolve 
in  the  B»me  orbit  with  the  nebulous  swarm  which  furnished  the  showers 
of  1833,  1866  and  1867  .•  Later  study  of  the  facts,  however,  has  rendered 
the  theory  of  this  intimate  relation  extremely  improbable.  The  principal 
phenomena  of  this  epoch  (not  including  star  showersl  are  the  following; 

(a.)      1583,  meteoric  phenomena  at  Zurich. 

(i>.)      1765,  an  extraordinary  meteor  at  Frankfort. 

(c.)  i  1820,  a  detonating  meteor  seen  in  Russia. 

(d,)  \  1833,  foil  of  aerolites  at  Potsdam  and  Lcipeig. 

(«■ )      1838,  a  great  meteor  seen  in  full  suushlae  in  France. 

(/.)     1835,  a  &11  of  aerolites  in  France. 

Cj?.)    (  1849,  a  fall  of  aerolites  at  Tripoli. 

(A.)  (  1840,  a  large  meteor  seen  in  Mecklenberg. 

(I.)      1856,  a  meteoric  stone  fell  in  Italy- 

if.)      1877,  a  brilliant  meteor  seen  in  Arkansas  and  another  in  Wisconsin. 

RxMABRS. 

(fl.)  This  socoUod  '■  (all  of  Are  frc)m  heaven"  occurred  on  the  28tb  of 
October,  O.  8.,  or  November  7th,  N.  8.  Making  allowance  for  the  preces- 
sion of  the  equinoxes,  the  date  corresponds  at  present  to  the  morning  of 
November  12th. 

(6.)  This  bolide  was  observed  November  11th,  and  is  the  only  one  in 
our  list  which  occurred  ter^  near  the  epoch  of  the  great  star  shower  in  No- 
vember. 

(e.)  Bee  Greg's  catalogue  of  flre-balls  and  meteoric  stones;  also  Quete- 
let's  catalogue  of  shooting  stars. 

id.)  Several  aerolites  fell  at  this  date  near  Potsdam,  and  also  at  Taucha, 
near  Iieipsig,  about  76  miles  distant. 

(e.)  See  Quelelct's  catalogne. 

(/.)  This  fall  of  aerolites  occurred  on  the  evening  of  November  18th,  in 
the  department  de  I'Ain,  France.    The  meteor  ^as  unconformable  to  the 
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radiant  of  the  Leonids ;  its  motioD  being  from  gontb-wcBl  to  Dortb-et«st.  A. 
IVagmcnt  is  in  tlie  collection  of  Prof.  Stiepard.  of  Amhergt,  MasBachugelts. 

(^.)  The  meteoric  pLeaomena  of  this  date  are  tlius  described  in  the  cata- 
logue of  Mr-  Greg :  "Seen  in  the  southern  sky.  Varied  in  color ;  a  bright 
cloud  visible  one  and  a  half  houra  after ;  according  to  some  a  detonation 
heard  Sfteen  minutes  after  bursting.  Been  also  like  a  stream  of  Are  betweea 
Tunis  and  Tripoli,  where  a  stiower  of  stones  (ell  ;  some  of  them  \a  tbe 
town  of  Tripoli  ilaelf. " 

(A.)  This  fire-ball  appeared  on  the  same  evening  or  night. — Qreg's  cata' 
logue. 

((.)  This  aerolite  fell  at  Trezano.  A  fingment  is  in  the  collection  of  Pro- 
fessor Shepard. 

(j.)  A  large  meteor  was  seen  by  Professor  Bol>ert  C,  Hindley,  of  Barine, 
WiscoDsin,  on  Sunday  evening,  November  Illfa,  at  three  minutes  past  six 
o'clock  (Chicago  time'!).  This  meteor  is  thus  described  by  Profegsor  H.  in 
the  SeientijU  Atnerican  for  December  1.  1877  :  "  Direction  N.  N.  E. ;  alti- 
tude at  commencement  of  course  about  30°  ;  length  of  course  tVom  10°  to 
12°  ;  time  of  falling  about  8  seconds.  It  fell  towards  the  west,  making  an 
angle  in  falling  (o  the  earth  of  about  63°  with  the  vertical  passing  through 
tbe  body-  During  tbe  latter  three-fourths  of  its  course,  its  length,  inclu- 
ding tbe  luminous  trail,  was  about  onebalf  of  a  degree-  The  nucleus  was 
very  brilliant ;  its  color  at  first  a  yellowish- white,  then  a  light  green,  and 
lastly,  a  groenish -yellow.  Could  its  color  have  been  due  to  boron,  thal- 
lium. Ac.?  I  find  no  record  in  any  of  the  numerous  analyses  of  meteoric 
stones  of  the  presence  of  elements  likely  to  give  the  green  color." 

On  the  following  evening,  November  12tb.  at  Ob-  30m-  (Memphis  time), 
Frank  L-  James,  Ph-  D..  M.  D.,  ol  Osceola,  Arkansas,  saw  another  meteor 
in  the  same  part  of  the  heavens,  and  in  some  respects  so  strikingly  resem- 
bling that  observed  in  Wisconsin,  that  be  was  disiK>sed,  on  reading  Prof. 
Uindley's  description,  to  think  they  bad  observed  tbe  same  pbenomenon. 
and  that  one  or  the  other  had  mistaken  tbe  date.  I  have,  however,  corres- 
ponded with  both  the  gentlemen,  and  liave  found  that  the  meteors  were 
seen  on  different  evenings.  "The  date  is  fixed,"  says  Dr.  James,"  not  odIj 
by  m;  own  'case-record'  but  by  that  of  a  friend  and  brother  physician  who 
assisted  me  in  an  amputation  on  the  previous  day."  The  following 
accoUnt  of  the  Arkansas  meteor  is  extracted  from  Dr.  J's  communication 
in  the  Seiealifie  Americaa  for  December  39th.  1877  :  "  I  was  startled  by  » 
sudden  glare  of  light  which  seemed  to  comi;  from  right  in  front  of  me. 
Throwing  up  my  eyes  I  saw  a  large  and  very  brilliant  meteor  In  the  north- 
east, falling  apparently  nearly  straight  downward,  with  a  slight  deviation 
to  the  east  When  I  first  saw  the  meteor  it  was  about  SO''  in  height,  and 
judging  from  the  length  of  time  it  took  lo  travel  the  remainder  of  its 
course,  it  must  already  have  fallen  3°  or  4°.  It  fell  through  an  arc  of  about 
13°  or  1-5°  in  all,  and  was  about  ten  seconds  in  falling.  When  I  flret  saw  it 
it  hod  a  golden  hue  which  suddenly  changed  to  green,  of  that  peculiar 
shade  produced  by  burning  chlorate  of  potash  with  nitrate  of  barium  and 
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sulphur.  The  light  shed  by  it  was  pulsating  and  BufBcieaily  powerftil 
to  light  up  the  Teuneasee  shore  and  the  sand  hara,  so  as  to  abow  every  log 
and  etump." 

Probable  Imfeberces. 

1.  The  number  of  Btone-falls  and  detonating  meteora  observed  on  tbe 
11th,  13th,  and  ISih  of  Norember  is  more  than  double  the  average  d^ly 
fall.  Hence  the  periodic  return  of  a  cluster  whose  orbit  Intersects  that  of 
the  earth  is  rendered  highly  probable. 

2.  Kone  of  the  aerolites  or  meteors  of  the  preceding  list  are  known  to 
have  been  conformable  to  the  radiant  in  Leo,  while  those  of  November 
13th,  183S  and  November  19th,  1877,  were  certainly  un -conformable  :  tbetr 
heliocentric  motion  having  been  direct.  This  aerolitic  group  cannot  Ihere- 
fore  l>c  connected  with  the  shooting  stars  of  November  14tb, 

3.  These  facts,  it  must  t>e  confessed,  are  unfavorable  to  tbe  hypothecs, 
fomerly  advocated  by  tbe  writer,  that  "  meteoric  stones  are  but  tbe  largest 
maa!ic8  in  the  nebulous  rings  from  which  showers  of  shooting  stars  are  de- 
rived.''«  It  is  true  that  in  the  great  star  showers  of  1799,  1833  and  1806  a 
number  of  large  flre-balls  were  seen  which  belonged  undoubtedly  to  tbe 
cluster  of  Leonids ;  but  It  is  remarkable  that  among  all  this  number  no  de- 
tonation was  ever  heard,  and  that  no  meteoric  stones  have  ever  fallen 
during  these  extraordinary  star  showers. 

4.  The  dates  of  the  phenomena  given  above  indicate  a  period  of  seven 
years.  Several  sporadic  fire-balls,  however,  have  appeared  at  this  epoch, 
and  no  definite  conclusion  in  regard  to  the  period  is  posaible  without  eddi' 
tional  data. 


Criteria  of  the  Nebular  Hspothe»i*. 

Bt  Pliny  Eablb  Chase,  LL.D., 

PitorEssoB  OP  PatLosopHT  m  Haverfobd  College. 

{Reai  before  the  American  PKilotophitai  Soeiety,  March  1,  1878.) 

The  views  of  astronomer,  respecting  the  mode  of  action  in  world-build- 
ing, have  been  various  and  vague.  No  one  appears  to  liave  put  upon  le- 
Gord  any  numerical  cnlculatlons,  undertaken  with  a  view  crucially  to  teat 
the  nebular  hypothesis,  or  any  suggestions  as  to  the  proper  way  to  make 
such  calculations. 

atalementfl  have  been  made,  at  different  times,  by  investigators  who 
thought  that  observed  velocities  might  be  explained  by  the  results  of  nebu- 
lar condensation,  but  no  one,  except  Ennis,!  has  given  us  any  means  of 
judging  on  what  grounds  the  belief  rested.  It  seems  probable  that  tbey 
all  regarded  the  formation  of  planetary  rings  as  confined  to  the  superficial 
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nebDlar  la;en :  that  their  studies  were  limited  lolhedirect  action  of  Iitide 
forces ;  thKt  they  used  no  Kdequaie  criteria  fur  distingulsbiog  between 
nebular  and  meteoric  iaQuenccs  ;  and  that  their  methods  oflen,  if  not  al- 
ways, Tirtually  assumed  the  very  principles  which  they  sought  to  prove. 

Herschel,*  somewhat  obscurely,  intimated  the  possibility  that  nuclei 
might  he  simultaneously  formed,  at  diSereut  pointswithin  Ibe  body  of  the 
nebula,  by  the  action  of  particles  of  different  densities.  Feirce,  Alexander, 
Hill,  Wright,  Kirkwood,  and  myself,  discovered  various  planetary  har- 
monies which  point,  unmistakably,  to  such  synchronous  internal  and  ei- 
temal  aciivitiea.  Yet  no  one  seems  to  have  thought  of  the  likelihood  that 
interior  portions  could  acquire  a  greater  angular  velocity  than  the  nebular 
surface,  ao  that  a  planet  might  revolve  in  less  time  than  its  Sun  rotated,  or 
a  satellite  in  less  time  than  its  primary,  until  I  called  attention  to  the  fitct 
that  the  time  of  nucleal  rotation  must  vary  as  the  )  power  of  the  time  of 
superficial  nebular  revolution. 

The  signlflcBnce  of  this  relstion  docs  not  seem,  even  now,  to  be  gene- 
rally understood.  For.  when  Professor  Hall  found  that  the  inner  satellite 
of  Mars  actually  revolved  with  such  unprecedented  rapidity.  Kirkwood 
asked,  ia  Vhe  Amerifait  Journal  of  Scienet  and  Art,  "Row  is  this  remark- 
able fact  to  be  reconciled  with  the  cosmogony  of  Laplace?"  The  same 
question  has  been  asked  by  others,  and  variously  answered.  It  may, 
therefore,  be  a  fitting  time  to  state,  mure  explicitly,  some  obvious  evi- 
dences of  present  nebular  activity,  such  as  are  shown  in  the  following 
comparative  synopsis : 


=  C^,  =  8p, 


I   „ji  =  2^,  ^n'  =  K,  =  2j^   ' 


M=  modulus  oflight  at  Sun's  sur&ce =2204.95  x  Earth's  mean  radios- 
vector,  a  quantity  of  which  I  have  already  shown  the  Importance  ;  (1)  by 
identifying  the  velocity  of  light  with  the  limitinfc  velocity  toward  which 
the  mean  solar  centrifugal  and  centripetal  forces  both  ttiud ;  (2)  by  show- 
ing that  the  same  harmonic  progression  is  manifested  in  the  Fraunbofer 
lines  and  in  planetary  distances  ;  (3)  by  tracing  nnmerouB  harmonic  ar- 
•Outllnesof  Astronomy,  is 'Tl-J. 
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rangemeDts  among  spectral  lines  of  cbcmical  elements.    M  Ih  the  c< 
dividend  ;  the  comblnatlona  of  various  powers  of  tt  and  n  are  divisors. 

If  =^  ratio  of  circumference  to  diameter,  and,  as  I  have  aiao  shown,  ratio 
between  incipiant  and  complete  centrifugal  dissociative  force. 

n  =  Gammere's  criterion  =  11.65flB  =  —  ■  ..'  I  give  it  this  designa- 
tion, becanse  I  obtained  it  from  a  calculation  which  was  suggested  bj  a  criti- 
cism of  Samuel  J.  Gummere,  late  President  of  Haverford  College,  on  En- 
niSB  theory.  The  criticism,  together  with  Ennis's  rejoinder,  maybe  found 
in  Appendix  II,  to  "Origin  of  the  Stars."  Gummere  says,  of  the  relation 
1  ;  i/2  ;  "This  relation  being  essential  to  stability,  most  exist,  whatever 
be  the  origin  of  the  velocity.  Hence  it  proves  nothing  as  to  the  source  of 
the  orbital  velocity,  except  that  it  is  entirely  eompalibU  with  the  assump- 
tioa  that  it  is  due  to  grauty."  This  cautiousness  of  statement  is  like  that 
which  has  enabled  Herschel's  presentation  of  the  nebular  bypotliesis  to  adapt 
itself  to  all  the  astronomical  discoveries  which  liave  hitherto  been  made. 

p^  :=  Sun's  present  nebular  radius,  or  the  distance  at  which  planetary 
r    olution  and  solar  rotation  would  be  synchronous. 

The  subscript  flgures  denote  apsidal  positions :  i,  secular  perihelion  i 
%  taeart  peribelion  ;  ,%  mean  ;  t,  mean  aphelion  :  s,  secular  aphelion. 

The  multiple,  %.  denotes  the  primi^ve  nebular  radius  which  would  give 
the  DM  tita  of  circular-orbiul  revolution,  by  simple  condensation  to  the 
present  planebtry  radius  vector. 

It  should  be  noted  that  critical  positions  of  all  the  planets,  together  with 
aome  asteroidal  positions,  are  represented  in  the  table  ;  that  all  the  sym- 
metrical combinations  of  i:  and  n,  which  are  embraced  in  the  table,  have 
plauetary  representatives  ;  that  both  rupturing  factors  seem  to  have  been 
'simultaneously  operative ;  that,  after  the  flrst  conversion  of  linear  into  cir 
cuiar  motion,  the  exponential  increments  of  n  arc  flgurate  ;  and  that  i  'i 
relations  have  all  been  found,  not  by  happy  guessing,  but  by  following  indi- 
cations which  are  mathematically  deducible  irota  the  necessary  action  of 
central  forces. 

The  following  table  shows  the  character  of  the  accordances : 

TbeorellcBl.  Obaerved.  "Erro"™  "eJV?"™ 

TA-^  r.n  60.210  2^^  60.068  +  .143  +  .143 

M-.^«        19.165        i    S,         t»184  -.019  -.019 


3@ 

5.188 

—  .003 

—  .008 

C?. 

1.644 

.000 

+  .120 

20, 

1.982 

+  .010 

—  .058 

<f. 

1.403 

—  .011 

—   133 

ay. 

1-3B6 

—  .004 

-.0.54 

9. 

.723 

+  .007   . 

+  .0)7 

as. 

.774 

—  .044 

—  .014 

o,, 

,167 

.000 

.000 
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2fs 

9^03 

@ 

3,577 

1. 

1.736 

cT. 

1.6« 

Oummere's  criterioo  gives  tbe  following  rcsullfl  of  Internal  rupture, 
Etarting  from  the  theoretical  origin  of  Neptune'e  present  orbital  ota  ci'io. 
Id  each  Jnaiani.'e,  the  theoreticnl  angular  velocity  of  revolution,  for  the 
dense  Inner  planet,  must  have  been  (ll.SS60)^  times  as  great  as  the  angular 
velocilj  of  the  undisturbed  portions  of  tbe  gasiform  rotating  nebula : 

TlieoreticBl. 

21^,  -i-  »  5.204 

l^,  H-  n  2.576 

®,  -E-  »  1.760 

5. -^«  1.6461 

31;,  ^  n  1.837  J 
23(.  -I-  n  .981 


J(,  -T-  H  .446  tf,      .455 

The  great  density  of  Jupiter,  as  compared  with  Neptune ;  the  great 
density  of  Ibo  intra-asieroidal,  as  compared  with  tbe  extra- asteroidal 
planetH :  tbe  position  of  Earth,  in  the  centre  of  tbe  belt  of  greatest  planet- 
ary condensation  ;  the  connection  (n)  between  the  positions  of  Jupiter's  in- 
cipient and  Earth's  complete  condensation ;  tbe  fact  that  Jupiier  is  the 
largi^t  extra-aateroidnl,  white  Earth  is  the  largest  intra -aateroidal  planet ; 
the  lUrtlier  evidence  of  an  Intimate  connection  between  Jupiter  and  Earth, 
which  is  furnished  by  the  equivalence  of  ilieir  dissociative  velocities ;  the 
probability,  so  fhr  as  we  can  judge  from  Sun's  present  nebular  radius  (p,), 
that  all  the  planets  were  formed  when  their  orbital  revolution  was  accom- 
plished in  less  time  than  Ihe  rotation  of  the  solar  nucleus  ;  all  point  to  the 
increments  of  wave  velocity  and  of  centripetal  velocity  as  a  source  of  in. 
terior  nebular  rupture,  giving  a  new  meaning  to  Herschel's  doctrine  of 
"subsidence,"  and  mailing  the  inner  moon  of  Mars  a  confirmation,  rather 
than  a  formidable  objection,  to  the  nebular  hypothesis. 

The  tendency  to  synchronous  oscillations  under  the  action  of  central 
forces,  whicli  LaPlace,  Pcirce,  and  Kirliwood  have  so  happily  adduced  In 
explanation  of  some  of  their  planetary  harmonies,  is  shown  (I)  in  the 
synchronism  of  solar  rotation  with  the  time  of  passage  of  a  light-wave 
through  tlie  major-axis  of  the  Modulus-atmosphere  ;  (3)  in  the  synchron- 
isui  of  planetary  revolution  at  Sun  wiili  the  time  of  passage  of  a  light-wave 
tlirough  the  major-a\iB  of  the  Uranus-Earth  ellii>Be  :  Earth  being  tbe  cen- 
tre c>f  the  belt  of  greatest  condensation,  and  Uranus  having  a  radius-vector 
which  is  a  mean  proportional  between  M  and  /i,,  as  well  as  between  _  and 
2®,.  « 

For  renders  who  are  inclined  to  lest  numerical  coincidences  by  the  cal- 
culus of  probabilities.  I  have  marked  the  errors,  in  the  general  table,  both 
by  tlieir  duvintlons  from   [he  nearest  ap^is  and  by  tlic  deviiilions  from  the 
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Bemi-Biis  mi^or.  The  importance  or  m;  liitrodu<rtIon  of  TariouB  apsides 
into  the  study  of  ptanetarj  liannonies,  li«a  been  fully  recognized  by  Alex- 
ander, tbe  Nestor  of  harmoDic  Mtronomy  ;  bnt  in  order  to  avoid  all  poMJ- 
ble  cavil,  I  assnme  the  probability  that  each  quotient  of  U  by  ^r"?!^  >b  of 

Br  4.  1 
the  form  p  ±  (r  or  leas)  ^ — - —  ;  r  being  tlie  maximum  tabular  error, 

and  the  unit  of  comparison  being  .001  of  Earth's  semi-axis  major.  This 
gives  a  probability  of  more  than  S6|1U)"  to  1  in  favor  of  the  assumed 
laws  of  planetary  formation,  a  probability  which  is  immeasurably  increased 
by  a  consideration  of  the  various  pbyllotactic,  teleologic,  oscillatory,  elastic, 
centrifugal,  and  centripetal  influences,  which  have  been  pointed  out. 

The  three  cardinal  planetary  centres,  viz, :  the  centre  of  greatest  annular 
coDdensBllon,  ($);  the  centre  of  planetary  inertia,  (I; );  and  the  centre  of 
incipient  solar  specialization,  (^);  lend  interest  to  the  following  table: 
r-^r^  p  -^  f^  p  O.  E. 

!  3.667  =  iffi  .000 

8.637  =  2^®.  on 

2.614  =  W,  ^  n  .030 

3.780=   Iji-f-ff  .043 

13.490=  2*  I;,  .001 

48.474  =  2*  ijf,  .005 

461B4.7     =  214.86'  .002 

947511  =  2M  .016 

4263801  ^  9M  =  [^]  -s-  n  .009 
This  table  represents  theorcllcal  stages  of  nebular  condensation,  bas^d 
upon  forces  which  arc  nuw  operating  within  the  solar  system,  rg  =:  pre« 
sent  solar  nucleal  radius  ;  r  ^  past  nucleal  radius  ;  r,  =^  Earib'a  semi-axis 
""O""^  I  Pt  ^^  present  nebnlar  radius ;  p  :=  past  nebular  radius  ;  O  ^^  ob- 
served positions  ;  B  ^=  ratio  of  error,  found  by  dividing  ttie  diflerencc  tte- 
tween  O  and  p,  by  ^  ;  [ifc]  =^  stellar  distance,  with  parallax  0."89,  which 
is  of  the  same  order  as  tbe  distance  of  a  Ceatavri :  the  last  three  numbers 
in  the  left  band  column  represent,  respectively,  the  semi  axes  major  of 
Earth,  Saturn,  and  Neptune. 

It  is  further  worthy  of  note,  that  Earth's  position  is  a  mean  proportional 
between  the  nebular  radius  when  Sun's  nucleus  reached  the  Eartli,  and 
Sun's  present  surface ;  that  the  nebular  radius  of  the  Jupiter- nucleal  Sun 
was  nearly  M,  (.89  M)  ;  that  the  nebular  radius  of  the  Uranus- nucleal  Sun 
was  nearly  S  M,  (4,998  M)  ;  and  that  M,  when  Sun  was  expanded  to  the 
outer  portions  of  the  asteroidal  belt,  was  coincident  witli  [?f:},  the  origin 
of  the  incipient  condensation  of  the  nebular  radius  of  tbe  Neptune -nucleal 


pBoc.  AMEB,  pnrLos.  soc.  XVII.  101.  3<i.    priitted  april  29,  1878. 


S' 

3' 

IB.BOOr, 

4> 

4' 

48.667T-, 

314,86  =  r, 

314.88' 

46083, 4r„ 

8040.51 

a04B.5l3 

9322e2r„ 
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Seclion  of  Devonian  rockt  mndt  in  tlu  CalikiU  Mountain  at  Paltneilte; 
KaaUrikill  Creek,  Ifete  Tork,  by  Mb.  Awdrkw  Suebwoop,  for  PHO- 
FsesoR  Jaubb  Hall,  in  1874. 

{Read  before  the  Amerienn  Phihiophieal  Soeiety,  March  16,  18T8.) 


ROUND  TOP  OF  TBE  CATSKILL  MOUNTAIN. 


SS.  coarse,  grai/  Mttdttcne.  (Speclmea  No.  153.) 

Concealed.  (151.) 

8S.  coarse.  grayJ  (150,) 

Concealed.  (140.) 

88.  coarse,  gray.  (148.) 

Concealed.  (147.) 

SS.  coarse,  pray,  with  many  pebbles  scattered  through  it  <14(1.) 

Bbaly  rock.  Red.   (14S.) 

Concealed.  (144.) 

SS.  coarse,  gray  ;  scattered  pebbles.  (148.) 

Concealed.  (142.) 

88.  coarse,  gray.  (141.) 

Concealed,  (140.) 

Shaly  TOch,  Bed.  (189.) 

Concealed.  (1:58.) 

88.  coarse,  pray.  (137.) 
■  Shaly  rock,  Red.  (136.) 
I  eS.  coarse,  gray.  (185.) 
I  Sliftly  rock.  Bed  (134.) 
I  88.  coarse,  gray.  (133.) 
i  Concealed.  (132.) 
I    Conglomerate,  coarse.  <I81.) 

SS.  reddish.   (130.) 

Shaly  rock.  Red.  (139.) 

38.  coarse,  gray.  (128., 

Conglomerate,  coarse.  (127.) 
I    Stialy  rock,  Red.  (126.) 
I    SS.  coarse,  gray;  pebbles.   (13S.) 
I    Shaly  rock,  Red.  (124.) 

SS.  coarse,  gray  ;  scattered  pebbles.  (183.) 
I    Concealed.  (123.) 
j    S8.  coarse,  gray.  (121.) 

Concealed.  (120.) 

SS.  coarse,  dark  gray.  (119.) 

Shaly  rock.  Bed.  (118.) 

Concealed.  (117.) 
I     88.  coarae.  dark  gray.  (116.) 
i    Concealed.  (ll.V) 

SS.  gray  (Reddish  towards  the  top).  (114.) 
I     88.  red  and  gray;  beds  of  Red  shaly  rock.  (118.) 
I     Shaly  rock.  Red.  (112.) 
I    SS.  gray.  FisH-BONBb^l  11.  near  the  bottom  of  the  108  fl.(111.) 

Shale  greenish  and  dark  blue,  (some  Fisb-boDes.)  (110.) 
'    SS.  gray.  (109.) 
i     Shaly  rock.  Red.   (109.) 
I   ■     FiSH-BOHK  bed,  6  to  8  in.  (107.) 
I  ;    Shaly  rock.  Red,  mottled  with  green.  (106.) 
\  I    Fish-bone  bed,  6  to  12  in.  (108.) 
'     Shaly  rock,  greenish.  1104.) 

SS.  bluish-gray.  (103.) 
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Slialy  rock.  Red,  somenliat  mottled  green.  (102.) 

Sliuly  rcick,  preenish,   (101.) 

S8.  bluish-gray.  1100.) 

Shale,  greenish -gray.   (99.) 

Shnly  rock,  lubbly,  variegated,  considerable  per  ceolage  of  per- 
oxide of  Iron.  |98.) 

89-  bluiBh-iray.   (97.) 

Shales.   Red  and  green.  (96.) 

Slialy  mck,  gray  and  greenish.  (93.) 

Shaly  rock,  Bed  and  green.  (94.) 

SS.  bluish  and  gray  ;  of  great  Ihicknesa  at  {tha  Tillage  of  Palen- 
vllle.— Continued  downwards  In  the  following 

Stetion  along  Schoharv  Crttk  in  Bohoharu  County.  N.  T.,  between  Qit- 
boa  aad  Middkburg,  from  tits  CalikiU  down  to  the  Upper  Helderberg,  by 
Andrea!  and  Clark  Shariieood.     Report  to  Jamei  Hall  in  the  year  18T8. 

Red  shaly  rock-  {This  ia  supposed  to  be  the  same  bed  No.  94 
which  bottoms  tiie  Calskill  Section  of  1874.)  Top  of  Manor- 
kill  CataracEs  at  Sawmill.    (94.) 

Bluish-gray  89.  (03.) 

Gray  shaly  rock.  (92.) 

Gray  SS.  (91  ) 

Gray  shale.  |90.) 

Gray  shale  SS.  (89.) 

Red  shaly  rock,  with  green  bands.  (88.) 

Thick  bedded  gray  8S.   (87) 

Thia  bedded  gray  S3.  (86.) 

Thin  bedded  gray  83.,  with  planU.  (85.) 

Hard  (false  bedded  some  of  it)  gray  SS.  (84.) 

Gray  SS.  (83.) 

Unknown  to  foot  of  Cataracts.  (B2.) 

Gray  88.   (81.) 

Dark  sandy  shale.  (80.) 

Gray  8S.  (at  Gllboa)  Uvmpi,  Uanei,  itemi.  (79.) 

Dark  shale.   178.) 

Gray  3S.   (77-) 

Gray  and  bluish  shale  and  sbaly  rock.  (76.) 

Red  and  green  mottled  shale.  (75.) 

Redish  hard  SS.  (74.) 

Gray  SS.  (the  top  makes  the  Gllboa  falls.)  (73.) 

GraySS.  (73.) 

Unknown.  (71.) 

Hard  gray  88.  (with  sharp  S.  W.  dip.)  (70.) 

Unknown.  |69-} 

Gray  SS.  (68.) 

Unknown-  (67.) 

Coarse  flaky  gray  SS.  (makes  top  of  Little  MoDorkill  Ikll.)  (66.) 

Unknown.   (65.) 

GraySS.  (64.) 

Gray  shaly  rock,  foenli  in  upper  part.   (63.) 

Gray  shaly  88.;  top  is  Cong.,  lomefoMili.  (631) 

Unknown.  (61.) 

Gray  flaky  SS.,/0a«7pIanto.   (60.) 

Gray  slate  and  SS.  (59,) 

GrsySS.  (68.) 

Unknown.  (57.) 
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Hnrd  gray  8S.  (56.J 

Gray  and  bluish  shale,  »,  fevi  fottiU.  (6S.) 

Gray  SS.   (54.) 

Darkshnle.    (fiS.) 

Unknown.  (Sa.) 

Gray  88.   (51.) 

Unknown.  (50.) 

Gray,  ^n^enista  shale,  shaly  ri)ck,/«u /o«tiI«.  (49.) 

Gray  88.  (48.) 

Greenish  abate.  (47.) 

Gray  !JS.  (some  fnlae  bedded.)  (46.) 

Gray  98.  and  shaly  rock.   (4S.) 

Greenish  rubbly  rock.  (44.)  ' 

Gray  as.,  false  bedded  (makes  Pitcben  Hollow  rapids).  (48.) 

Unknown.  (42.) 

Massive  f; ray  88.,  marked  horizon.  (41.) 

Dark  Bhaly  rock.  (40.) 

Thin  bed  gray  SS.  09.) 

Unknown.  (38.) 

Course  gray  88.  (37-) 

Unknown.  (80.) 

Gray  88.  (part  Concretionary.)  |35.v) 

Unknown.  (34.) 

Dark,  and  gray  shaly  rock.  (foMtli,  spirals  towards  top.)  (33.) 

Unknown.  (32.) 

Grey  89..  dark  shale  in  the  upper  part  of  it  (makes  top  of  the 
Wanhalla).  tomtfomU..   (31.) 

Dark  shaly  rock.  (30.) 

Gray  SS.  (29.) 

Dark  slialy  S8.,  femfoMiU.  (39.) 

Grav  83.  (87.) 

DarkBhale.  (26.) 

Bluish-gray  88.  (25.) 

Gray  and  dark  sandy  shaly  rock.  (24.)  * 

Unknown.  (23.) 

Thin  bed  gray  SS. ;  a  little  of  it  &lse  bedded ;  some  Concre- 
tionary. (22.) 

Gray  sandy  shaly  rock.    (21.) 

Thin  bed  gray  SS.  (SO.) 

Gray  concretionary  rock.  (19.) 

Gray  shaly  88.  (base  of  Wanhalla  Mln.)  (18.) 

Bluiah-gray  88.  (17.) 

Gray  and  dark  bluish-black  Shale.  ("Tow-path"  road.)  (IS.) 

Bluish-black  and  gray  shaly  rock.  (15.) 

Unknown.  (14.) 


Dark  gray  and  blackish  shaly  rock. /oMt'd  lower  part.  (13.) 
3rny  and  dark  blue  shaly   SS.   (lower  end  of   Tow  path  re 
Probably  part  of  bed  lit  tttp  of  Vooman' t  note.)  (12.) 


Gray  slialy  88. ;  top  of  Vooman's  nose,  passea  under  water  at 
lower  end  of  Tow-path  road,  [tncliqation  581  feet  in  2  miles, 
making  no  allowance  for  fall  of  Schoharie  Creek.]  (11.) 

Blackish  shale.  110.) 

Gray  shale  and  shaly  SS.  (9.) 

Dark  ^ray  sliale  (Vooraan's  nose),  fo»»iU  moat  abundant  in  up- 
per pan.  [8.) 

Unknown  up  lo  ledge  on  Vooman'a  noae.  Surface  covered  with 
dark  gray  shale.  10  fl.  of  black  shale  is  exposed  by  road  cut 
half  a  mile  west  of  Vooman's  nose  ;  and  supposed  to  come  in 
this  Interval  of  20."i  feet.   (7.) 
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100  UnknowD  in  Middleburg  Village.  (6.) 

2     I  Black  BhHie.  |5.) 

31  (Black  shale  1 )  judging  by  the  surftice.  (4.) 

a     I  BiHck  slate.  1 3.) 

15     I  Uoknown.   (3.) 

I  HelderburK  Limestoae.    HaU  a  mile  below  Middleburg,  at  grist 

I  mill.     (Makes  falls  in  the  Bcliubarie.)  {!.) 

Btetion  of  the  Palazoie  Roekt  in  Blair  County,  by  Mr.  Franklin  Piatt  and 
Mr.  R.  II.  Sunrf«r»,  of  (Au  S«e<tnd  Oeol.  Sarv.  of  Penna.,  in  1877. 

iCommunirated  to  th»  American  Pkitoiophieal  SociHy,  April  19,  1878.) 
The  fiiliowing  section  of  tbe  Palszoic  rocks,  exposed  in  Blair  CouDtj, 
was  made  by  compiling  the  seetionB  taken  from  the  following  points ; 

From  the  summit  of  tbe  Alle;;hcny  Mrmntains  at  Bcuningtun  along  tbe 
Pennaylvnnia  Railroad  to  Altuons  for  XII.  XI,  X,  IX,  and  VIII.  At  Franks- 
town  for  VII.  AtHollidaysburgforVI.  Ai  McKee's  Gap  for  V.  AtTvrone 
und  Spruce  Creek  Gaps  for  IV,  III.  From  Spruce  Creek  to  Tyrone  Forges 
for  II,  Tbe  measurements  are  based  on  tbe  railroad  lines  and  from  tbe 
topographical  survey  uf  Blair  County. 

From  the  Mahoning  Bandslone  to  coal  A  is  taken  from  report  H  H. 
XII  to  VIII  was  measured  by  plotting  on  the  railroad  map  tbe  various 
cuts  and  measuring  tbe  rocks  in  each  cut,  and  then  projecting  them  over 
onto  a  section  line.  Tbe  projection  of  tbe  various  cuts  onto  the  section 
line  WHS  most  likely  acc<jmpan1ed  by  a  few  errors  but  they  would  not  make 
May  material  diderence  in  the  tliichness. 

The  entire  thickness  of  VII  could  not  be  measured  at  Frankstown,  where 
the  best  exposure  could  tic  seen.  A  good  measurement  of  VI  was  obtained 
at  the  "  Chimney  Iti>cke  "  at  llollidaysburg. 

The  measurement  of  V  taken  along  the  railroad  cut  at  McKee's  Gap 
gives  a  good  measurement  except  the  lower  part  whieb  is  concealed,  and 
which  should  have  tbe  horizon  of  tbe  "Frankstown  "  ore  in  it. 

Tbe  Medina  Sandstone  shows  best  on  the  Pennsylvania  Railroad,  east  of 
Spruce  Beecb  Tunnel.  The  remainder  of  IV  shons  best  in  Tyrone  Gap, 
but  Ibe  rocks  are  crushed  and  the  measurement  is  not  reliable. 

Ill  a  complete  section  of  these  slalesdo  not  show  anywhere  in  the  county. 
II  the  tbickaess  of  these  limestones  and  dolomites  is  taken  from  a  care- 
fully measured  section  along  the  Little  Juniata  from   Sjiruce   Creek  to 
Tyrone  Forgfs.  R.  H.  Sanders, 

345'    4"  XIII  Lower  Productive  Coal  Measures. 
228'     1"  XII    Pottsvillc  Conglomerate. 
383'  XI     Maucb  Chunk  Red  Shale. 

1.374'    A"  X      Pocono  Sandstone. 
2.560'  IX      CaUkill  Sandstone  and  Shale, 

6,519'    2"  VIII  Chemung.  Portage,  Hamilton,  Upper  Helderburg 
50'  VIl    Oriskanv  SandstDiie. 

900'  VI     Lower  Helderburg  Limestones. 

1,338'    3  '  V      Clinlon  Red  Sholc. 
3,305'  10"  IV     Medina  and  Uneida  Sandstone. 
900'  III     Budson-Rirerand  Utica  Slates. 

6,600'  II  and  1  (t)  Trenton,  Calciferous  and  perhaps  Pottsdam 

23,348'  Paleezoic  rocks  exposed  In  Blair  County. 
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Mahoning  Bandstonfl. 
!'  8"  Coal  bed. 
y  Drnb£la(ea. 
S'  Olive  sliftles. 
y  Massive  slates, 
)'  Olive  Blalee  and  shales. 
y  6"  Coal  bed  E. 
i'  Impure  Are  clay. 
)'  Sandstone  and  black  skle. 
1'  LimesMne. 

)'  FcrnigiDoiu  slates  and  shales. 
)'  Sandstone  uid  sandy  shales. 
t'  Coal  lied  D'. 
1'  Fire-clay. 
1'  SandsioDe,  drab. 

V  Black  slate. 

V  10"  Coal  bed  D. 
I'  Drab  slnles  holding  oi 
)'  1"  Sandstone. 
i'  Blue  slates, 
i'  Sandstone,  u 
!'  6"  Slale. 

6"  Coal  ) 

6"  Slate  J  Bod  C. 
'  8"  Coal   J 
I'  Fire.<lay. 
S'  SandstoDe. 
.'  3"  Slate. 
K  4''  Coal. 
r'  SaodsioDe. 

I'  10"  Black  slate,  wlthcalamites. 
I'  6"  Coal  bed  B. 
t'  Fire-clay. 
y  Sliales. 
!'  Black  slate. 
:'  8"  Coal  bed  A'. 
I'  Slates. 

1'  SandHlone,  gray. 
I'  Coal  bed  A. 
y  Ft  re -clay. 

Total 845' 4" 

I'  SS., coarse grainediron stained. 

K  1"  Coal. 

I'  Fireclay. 

t'  Slaty  sandstone. 

i'  Fine  giained  grayish  white  SS. 

'  Massive  white  sandstone. 

y  Concealed. 

Total,  XII 223' 1" 

I'  Red  shale. 

I'  Gray  slate. 

>'  Red  shaie. 

I'  Gray  slate. 

:'  Red  slale. 

/  Fine  grained  sandstone. 

i'  Red  slate. 

■'  Greenish  gray  slate. 

'  Red  shale. 

'  Gray  slate. 


[April  19. 

S'  Whiteandgraylsh-whitecoBtae 

grained  sandstone. 
0'  Gray  slate. 
y  Bed  skle. 
D'  Gray  sandstone. 
ft'  Red  shale. 

Total  XI 888' 

Z'  Gray  shale. 

Q'  Gray  sandstone. 

y  Red  shale. 

1'  Massive  gray  sandstDue. 

)'  Dark  gray  slates. 

3'  Massive  gray  sandstoae. 

>'  Olive-gray  sandslone. 

]'  Red  shale. 

)'  Gray  sandstone. 

'}'  Gray  slate. 

)'  Gray  sandstone. 

y  Grcenish-gray  slate. 

!'  Gray  sandstone, 

)'  Gray  slate. 

>'  Massive  gray  sandstone. 

y  Brown  shale. 

)'  Red  shale  and  slate. 

!'  Brown  sandstone. 

i'  Gray  slate. 

)'  Ked  shale  and  slate. 

}'  Massive  gray  sandstone. 

('  Red  shale. 

1'  Gray  sandstone. 

y  Gray  slaty  sandstone. 

1'  Brown  slaty  sandstone. 

y  Red  shale. 

I'  Gray  micaceous  sandstone. 

I'  Iron  ore,  greenish-gray. 

1'  1  J"  Gray  micaceous  sandstone. 

1'  B"  Iron  ore,  greenish-gray. 

1'  Massive  gray  sandstone, 

y  Red  slate. 

I'  6"  Iron  ore,  greenish-gray. 

I'  Gray  micaceousthin  bedded  SS. 

1'  Ferruginous  sandstone. 

y  Gray  sandstone, 

I'  Gray  slate. 

r  Red  slate. 

I'  Brown  sandstone. 

!'  Red  slate. 

i'  Gray  slate. 

t'  Gray  sandstone, 

>'  Red  shale. 

r'  Red  slate. 

i'  Gray  sandstone. 

Total.  X 1.874' 4" 

I'  Red  shale. 

1'  Gray  shale. 

>'  Red  shale. 

I'  Brown  sandstone. 

'■'  Red  shale. 

y  Gray  sandstone. 


b,Goo(^lc 


25'  Red  shale. 
196'  Concealed. 

Red  sandal  one. 
16T  Concealed. 
30'  Brown  shale. 
Sfy  BroWD  sandsione. 
35'  Red    sliale    'witli    three   small 

layers  of  olivo  shale. 
80'  Brownish-grny  sandstone. 
10'  Gray  aluly  sandstune, 
30'  Reddisb-bronii  eandalone. 
3'  Bed  ehole. 

20'  -|-  Yellow Ish-gray  sandstone. 
3S4'  Concealed    and    reddish  sand- 
stone and  akte. 
6'  Gray  shale. 

W  Red  shale  and  sandstone. 
10'  Gray  slaty  sandstone. 
265'  Red  ebale  and  sandstone. 
20'  Red  sandsione, 
10'  Red  shale. 
15'  Red  sandstone. 
\y  Red  shale  and  sandstone. 
IS'  Red  sandsione. 
80'  Red  shale. 
8I»'  Concealed. 
15'  Gray  shale. 

14'  Red  S3,  with  some  gny  sbale. 
10'  Red  shale. 
10'  Red  and  gray  shale. 
2'  Gray  shale. 
4'  Red  sandstone. 
15'  Red  sinle  with  some  gray  8S. 
20'  Gray  sliale. 
70'  Red  shale. 
5'  Oiay  sandstone. 
40'  Red  shale. 

15'  Reddish-brown  sandstone. 
60'  Bed  shale  with  layero  of  gray 

sandstone. 
25'  Gray  sandstone  with  red  shale  ; 

small  layers  of  gray  shale. 
40'  Gray  sandstone  and  slate. 
480'  Concealed. 

Total.  IX 2560' 

W  Rod  slate  with  gray  sandstone, 

mostly  sandstone. 
40  Gray  slates. 
20'  Gray  sandstone. 
3'  Gray  slate. 
20'  Gray  sandstone. 
40'  Gray  slaie. 
60*  Gray  sandstone  and  slate,  with 

a  slight  reddish  tinge, 
40'  Gray  sandstone  and  slate. 
410'  Concealed. 
192'  Gray  slate. 
8'  Gray  sandstone. 
10'  Light  grey  slate. 


10'  Gray  sandstone. 


d  concealed. 


'  Dark  gray  slates. 

'  Gray  sanddtone. 

I'  Gray  slates. 

'  Gray  sandstone. 

.'  Gray  slate. 

I'  Gray  sandstone. 

I'  2"  gray  slate. 

'  Gray  sandstone. 

>'  Gray  slate. 

I'  Concealed. 

I'  Gray  slate. 

)'  Slaty  sandstone. 

I'  Gray  shale. 

I'  Gray  sandstone  and  slate*,  thin 

bedded. 
i'  Concealed. 
i'  Gra^   sandstone    thin    bedded 

with  slaie. 
I'  Gray  slate  with  thin  layers  of 

gray  sandstone. 
I'  Gray  slate. 
)'  Concealed. 
>'  Gray  slate  with  a  few  layers  or 

gray  sandstone. 
)'  Gray  slate,  cleavage  planes  Iron 

»'  Concealed,  mostly  gray  siniea. 
i'  Olive  and  gray  slates  with  10' 

red  slates, 
i'  Bed  si  ales. 

I'  Gray  slate  and  sandstone, 
i'  Slaty  sandstone  and  gray  state. 
I'  Gray  sandsione. 
I'  Gray  slates,  some  of  the  slates 

have  ripple  marks. 
f  Gray  slaty  sandsione,  thin, 
IS'  Gray    and    black  slates,   the 

black  states  are    the    lowest 

thickness  not  known. 

Total.  VIII 6519' 2" 

1'  ±  Sandstone,  coarse  grained, 

some   conglomerate.      The 

thickness  cannot  be  measured 

at  any  place  in  ihe  county. 

Total,  VII CO'. 

)'  Limestone,     not    all    exposed, 

mostly  a  dark  blue  massive 

limestone. 

Total,  VI 900'. 

)'  Gray  slaty  limestone. 

)'  Concealed. 

)'  Gray tiaiewithsome limestone. 

y  DarR  gray  slaie, 

V  Slaty  limestone. 
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8'  Gray  slato. 

B'  Bedsliale. 

1'  Uray  slitte. 

0'  10"  Liinvstoae. 

5'  Gray  slate, 

0'  6"  Green  Bhale. 

1'  Red  sliale. 

1'  Gray  slmle. 

4'  Rcdslule. 

6'  Gruy  slaW. 

1'  Impure  limesione. 

5'  Dark  brown  elate. 

3'  Olive  gray  slate. 

T'  Red  state. 

5'  Gray  slate   wllh    some   small 

lavers  oriiraestODe. 
1'  9"  li'ussiliferouBdarkbluelime. 
1'  6"  Gray  slale, 
0'  8"  Limestone. 
4'  Gray  slate, 

0'  Olive  slale. 

8'  Limestone. 

3'  Gray  ulalo. 

2'  LimesUme, 

B'  Gray  slate. 

2'  Red  sliale. 

3'  Olive  shale, 

6'  Red  slmJe. 

2'  Green  shale. 

3'  Red  shale. 

2'  Olive  ebale. 

6'  Bed  shale. 

5'  Gray  shale. 

0'  Gray  slale  and  concealed. 

0'  Concealed.    Foasil  ore. 

O'  Gray  slale, 

0'  Concealed. 

0'  Brown  slate. 

D'  Concealed.     Prankstown  foesit 

ore  in  this  inlcrval. 

Total  V.  132B'  3". 
0  r+T  While  sandsloac. 
5'  Red  sandstone   with  layers  of 

red  slate  Trom  6"  to  5'  thick. 
i'  Massive  red  sandstone. 
1'  8''  Green  slaty  sandstone. 
7'  Red    sandstune    wiUi    a    few 

layers  of  red  shale, 
0'  6"  Green  slate. 
D'  ]ted  sandstone. 
y  Red  slialc. 
y  Green  slate, 
y  Red  sandstone. 


10'  Red  sandstone. 
15'  G  ray  isb-red  sandstone. 
1'  Redslaie. 
1'  fl"  Oreen  slate. 
IS'  Gray  sandstone. 

1'  Gray  slate. 
20'  Brown  sandstone. 
1'  Gray  aiate, 
8'  Brown  sandstone. 
0'  6"  Red  shale. 
75'  Reddish-brown  sandstone. 
1'  Red  slale. 
200'  Red  and  gray  sandstone. 
9'  Red  sandstone. 
4'  Red  shale. 
2'  Red  sandstone. 
3'  Red  slate. 
1'  Green  slate. 
4'  Red  slate. 
2'  Green  slate. 
0'  Red  sandstone. 
15'  Red  sandstone  (some  gray). 
10'  Red  sandstone, 
2'  Gray  slale. 
18'  Red  sandstone, 
0'  5"  gray  slate. 
12'  Grayish-brown  sandstone. 

0'  3"  Red  shale. 
30'  Brown  sandstone. 
0'  2"  Green  shale. 
4'  Brown  sandstone. 
1'  Red  shale. 
ISO'  Brown  and  gray  sandstone  and 

concealed, 
409'  Concealed  and  gray  sandstone. 
320'  Gray  sandstone. 
440'  Gray  sandstone  and  slaty  S8. 

Total.  IV 2365' 10" 

900'  Slates,  gray  and  black,  they  do 
not  show  in  any  phvce  in  the 
county. 

Total.  Ill 900' 

5400'  Limestone,    dark  blue,   blue, 
and  gray. 
40'  ±  White  sandstone,  some  of 

1160'  Limestone,    towards   the   bot- 
tom comes  in  slates  and  SS, 
Total,  Il&It?) 6600' 
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The  Ooleopttra  of  Florida. 

By  E.  a.  Schwarz.* 

{Bead  before  the  Amerienn  Philoiophieat  Society,  ftS-  1,  1879,) 

Tlie  foiloning  list  is  fouoded  upoa  material  collected  during  two  ex^ie- 
ditioDB  t«  Florida.  In  the  spring  of  1875  cotlectiotiH  were  miide  st  Haul- 
over  near  the  nortbcrn  end  of  lodian  River  IVom  February  23d  to  March 
20tli,  at  Ft.  CaproR,  on  the  same  lagoon  about  a  hundred  miles  south  of 
Haulover,  ttom  Marcli  26th  to  April  eSth,  at  Enterprise  on  the  upper  St. 
JohuB  River  ik>m  May  7th  to  28lb,  at  Cedar  Keys,  on  the  gulf  coaat,  from 
JuDe  3d  to  9th.  In  the  following  year  collections  were  made  at  Tampa 
from  March  24th  to  April  30th,  and  again  at  Enterprise  from  May  15lh  to 
June  27iji. 

On  both  trips  smaller  collections  were  made  at  various  points  ;  Femau- 
dina  April  16th,  Palatka  Febniary  13th.  Sand  Point  on  the  Indian  River 
Febmary  19th  to  22d,  Lake  Harney  on  the  upper  St.  Johns  River  in  the 
l)eginning  of  May,  at  Baldwin  on  the  Jacksonville  and  Mobile  R.  R.  on 
June  lat  and  June  10th.  Lake  Ashby  in  Volusia  County  and  New  Smyrna 
in  the  beginning  of  June.  A  numher  of  interedling  species  were  also  ob- 
tained on  the  journey*  across  tlie  peninsula  from  Tampa  to  Enterprise  dur- 
ing Ihe  first  half  of  May, 

As  the  localities  where  the  most  extensive  collections  were  made  differ 
greatly  in  charHCter,  and  as  no  points  in  north-western  Florida,  nor  at  the 
southern  extremity  of  the  peninsula  were  visited,  I  must  abstain  from  ' 
drawing  any  conclusions  concerning  the  local  distribution  of  Coleoptera  in 
Florida,  The  sandy  plains  at  Haulover,  covered  with  scrub-oak  and  saw- 
palmetto,  were  not  found  elsewhere  ;  the  ocean  and  lagoon  beaches  of  the 
eastern  shore,  especially  at  Capton,  are  rich  in  iwcullar  forms,  and  as  the 
Quif  Stream  here  flows  only  six  or  eight  mttcs  off  the  coast,  it  is  quite 
possible  that  many  of  these  species  are  direct  importations  brought  in  the 
West  Indian  seeds  and  drift-wood  constantly  being  thrown  upon  this  low 
and  sandy  coast. 

The  Coleoptera  from  Enterprise  represent  the  faunaof  the  "hammocks," 
a  term  applied  in  Florida  to  the  dense  hard-wood  and  palmetto  forests,  as 
distinguished  from  the  open  and  sandy  pine  lands  or  cypress  swamps.  At 
Tampa  special  attention  was  paid  to  the  fauna  of  the  pine  forests.  In  all 
districts  covered  with  pine  woods  occur  depressions,  which  in  the  dry  sea- 
son become  swampy  meadows,  with  a  fauna  remarkably  rich  in  species 
and  in  specimens,  and  nearly  identical  in  character  throughout  the  Slate. 

Notwithstanding  the  very  uniform  temperature  during  the  entire  year,  the 

dry  season,  which  corresponds  with  the  winter  montlis,  causes  adisappear- 

ance  of  insects  In  Florida  almost  as  complete  as  in  the  north ;    in  the 

beginning  of  March  they  appear  suddenly  with  the  first  leaves  of  the  oak, 

*WItli  additional  deecrlptlons  of  new  species  by  John  L.  LeContb.  H.  D. 

PHOC.  AMEB.  FHILOS.  sec.  XVII.  101.  2tt.      PKISTED  APRIL  17,   1876. 


b,Goo(^lc 


Bcbwara.]  354  [Fob.  1, 

but  tbere  ie  no  spring  Bight  of  Coleoptero.    Tbe  beKinniig  of  tte  nhtj 
KSson  about  the  end  of  Hay  brings  oat  tbe  full  summer  fauna. 

Though  Ikr  from  complete,  the  following  enumereiion  of  species  is 
judged  sufficiently  extensive  to  give  a  lalerably  clear  idea  of  the  character 
of  the  Floridian  fauna. 

I  desire  to  express  my  indebtedness  to  Dr.  LeCunte,  wilboiit  wiiose  aid 
in  the  determination  of  species,  this  list  could  not  have  )>eea  prepared. 
Tlie  fotlowing  abbreviations  for  localities  are  used  in  tbe  List  of  Species. 

A.— Lake  Ashby.  K.— Cedar  Keys, 

B.— Baldwin.  L.— Lake  Hamey. 

C— Ft.  Capron.  N.  S.— New  Smyrna. 

E.— Enterprise.  P.— Palatka. 

F.  — Femandina.  8.— Sand  Point. 

H.— Haulover.  T.— Tampa. 

• — Species  recorded  from  Florida  not  collected  by  myself. 


Doeriptioas  of  New  Speci«t. 
Bt  E.  a.  Sen  war  7.. 

1.  Lebia  rhodopUB,  n.  sp. — Head  and  thorax  greenisli  or  bluish 
black,  BUbopaque;  tbe  former  large,  wider  than  the  thorax,  Qnely  alura- 
ceous,  sparsely  and  obsoletely  punctutate ;  antenniu  more  than  half  the 
length  of  tbe  body,  outer  joints  stout,  joint  3  and  base  of  joint  4  testaceous  ; 
palpi  black.  Thorax  small,  transverse,  on  Ike  sides  very  little  rounded  and 
subsinuate  before  the  bind  angles,  which  are  rectangular  ;  side  nutrgin  \ee$ 
broadly  reflexed  than  in  L.  tiridU;  finely  alutaceous,  indistinctly  trans- 
versely rugose  or  obsoletely  punctulate.  Elytra  blue  or  greenish  blue. 
shining,  very  finely  alutaceous,  strite  finer  and  more  obsolete  than  in  L. 
viridU,  inleraliceB  aubconvei.  Beneath  bluish  black,  legs,  including  the 
coia,  bright  rufo- testaceous,  tarsi  blackish,  claws  pectinate.  Length  4.5 
mm.;  .17-.18inch. 

Allied  to  L.  viridis  and  pumila;  from  the  former  distil)- 
giiished  by  its  larger  head,  which  as  well  as  the  thorax,  is 
hardly  ehiniog,  and  by  the  color  of  antenoEe  and  legs  ;  from 
the  latter  by  its  larger  size  and  the  coloration  of  the  upper 
side  and  of  the  legs ;  from  either  speciee  by  the  long  and 
atout  antennas. 

Two  specimens  from  Tampa,  found  in  April  on  the  blos- 
soms of  Chamserops  eerrulata. 

2.  Apenes  angustata,  n.  sp.— Shining,  head  and  thorax  metallic 
green,  elytra  dark  coppery  ;  beneath  black,  antennie,  palpi  and  legs  testa- 
ceous.   Head  a  little  narrower  than  the  thorax,  longiludioally  strigose, 
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with  some  scattered  punctures,  clypeua  atutaceous,  miuutelj  and  iparaely 
pnnctulate.  Thorax  in  tVoat  but  little  wider  than  long,  at  the  aides  less 
rounded  and  less  narrowed  behind  than  in  A.  lucidula;  hind  angles  indi- 
cated by  an  interruption  of  the  reflexed  margin,  tranaverselj  rugutose  and 
sparsely  punctulaie,  near  the  front  margin  more  evidently  punctate,  punc- 
tures sometimes  confluent  In  longitudinal  rugosities.  Elytra  of  a  dark 
coppery  color  with  nn  oblong  yellow  spot  at  the  base  of  the  6th  Interval, 
finely  but  deeply  striate,  atriie  distinctly  punctulate,  interaticea  Sat,  aluta- 
C«OUs,  sparsely  and  obaoletely  punctured.     Length  9-35  mm. ;  .37  inch. 

Of  the  same  size  as  A.  lucidula,  but  narrower  and  with  a 
di£Eereiit  form  of  the  thorax;  the  sculpture  of  head  and 
thorax  is  finer,  the  elytra  are  darker  colored  with  the  scat- 
tered punctures  on  the  interstices  less  evident. 

Enterprise;  three  specimens,  apparently  females. 

CTCLONOTITDf. 

The  four  North  American  species  before  me  may  be  dis- 
tinguished by  the  following  table: 

I.  Antenufe  with  more  or  lesa  solid  club  ;  prosternum  carinated  In  Ihtnt, 
prolonged  behind  between  the  cos«!  and  almost  reaching  the  meso- 
sternum ;  first  ventral  segment  carinatc ;  elytra  with  distinctly  im- 
pressed sutural  striic  at  apex  ; 

Antennal  club  solid,  prosternum  very  short  in  front  of  the  cozs : 
metsaternum  in  the  middle  slightly  but  abruptly  raised  In  an  ob- 
long HbiniDg  plate,  which  is  narrowed  in  IVoat.  Size  small,  rows 
of  punctures  on  the  elytra  very  obsolete palmarom. 

Antennal  club  less  solid,  prosternum  moderately  long  in  front  of 
the  coxie,  metastemum  with  an  oblong,  nol  elevated,  not  pubes- 
cent, opaque  spot   Size  large,  elytra  with  regular  rows  of  punc- 

II.  Antenofe  with  a  loosely  Jointed  club  of  three  Jutnia,  proetemum  feebly 
prolonged  between  the  coxk  ;  metaaternum  strongly  longitudinally 
carinated,  carina  abining,  more  oi  leaa  punctulate,  but  not  aharply  limited 
laterally ;  Smt  ventral  aegment   not  carinated  ;  elytra  without  sutur&l 

.  stria. 

Larger,  rounded-oval,  elytra  moderately  densely  punctulate,  legs  pice- 

ous  black,  tibiie  distinctly  punctulate ealil&tum. 

Smaller,  rounded,  almost  hemispherical,  elytra  leaa  densely  punctu- 
late, legs  stouter,  piceous  red,  tibife  smooth ■emigloboomii. 

3.  CTCIonotnm  palmarum,  n.  sp.— Rounded-oval,  convex, 
above  black,  shining,  anterior  part  of  head,  sides  of  thorax  and  tip  of  ely- 
tra sometimes  red,  beneath  red,  metastemum  darker  in  the  middle,  anien- 
lue,  mouth  and  legs  bright  rufo- testaceous.    Head  very  finely  aciculale  and 
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obsoletelj  remotelj  punctulato,  aateDiiEB  with  the  Oral  Jaiut  elongBl«d,  but 
much  leaa  so  th&u  in  C.  caeti,  3d  joint  aa  thich  a«  the  flist,  longer  than 
wide,  3d  much  narrower  but  also  longer  than  wide,  4th  veiy  small  sob. 
transferee,  Stb  and  6th  ■very  small  strongly  transTerae  ;  the  three  last  jmnis 
are  absorbed  in  a  large,  elongate-oval,  solid  annulated  club,  which  is  al- 
most as  long  as  the  first  Joint  and  less  compressed  than  in  C.  eaeti.  Hontum 
transverse,  flat,  subopaque,  testaceous,  □oivtsiblj  punctured,  broadlremar- 
ginate  in  front,  Protlioraz  sculptured  as  the  head,  broadly  emarginate  in 
ftvnt,  sides  feebly  rounded,  base  straight,  anterior  angles  distinct,  not 
rounded,  hind  angles  obtuse.  Scutellum  shining,  very  Qnely  sparsely 
liunctulale.  Elytra  shining,  not  densely,  finely  punctured,  with  traces  of 
rows  of  stronger  punctures  at  the  apex  near  the  side  margin ;  sutural  stria 
finely  impressed  and  reaching  almost  to  the  middle.  Proetemum  in  fiout 
of  the  coste  very  short,  linear,  carina  more  prominent  in  front,  intercoxal 
process  long,  almost  reaching  the  mesosternum.  Carina  of  mesoetemum 
with  the  tree  angle  almost  reqtanfcular,  not  mucronate.  Melastemum  on 
each  side  opaque,  not  visibly  punctured,  in  the  middle  slightly  but  abruptly 
elevated  In  an  oblong,  shining  plate,  which  is  Homewbat  narrowed  tn  fh}nt 
and  finely  remotely  punctulate.  Aiidomen  opaque,  fitet  segment  carinated 
in  the  middle.  Legs  slout,  femora  punctulate,  ttbiie  smooth.  Length  1.7.'J 
mm.  ;  .07  inch. 

Enterprise ;  five  epecimeoB,  found  in  May  and  June,  on  cut 
down  palmetto  trees  feeding  on  the  fermenting  juice. 

C.  semiglobosum  Zimm.  (Trans.  Am.  Eut,  Soc.  1869,  p.  250), 
is  ia  my  opinion  well  distinguished  from  C.  eslriatum.  It 
is  always  sraaller,  shorter  and  more  convex,  the  *  front 
margin  of  thorax  distinctly  produced  iu  the  middle,  the 
panctstion  of  head  and  thorax  ia  much  finer,  that  of  the 
elytra  less  dense,  fine  in  the  scutellar  region,  stronger  at 
apex  and  at  the  sides ;  the  legs  are  stouter  and  less  dark 
colored,  the  tibiae  smooth. 

4.  Saclum  mollimiin,  n.sp. — Elongate-oval,  shining,  above  pice- 
oUB,  thorax  semicircular  with  the  apex  and  sides  pale,  diaphanous  anteri- 
orly, finely  and  moderately  densely  punctulate.  Elytra  minutely  sparsely 
punctulate,  pubescent,  a  humeral  spot,  a  curved  fascia  at  the  apical  third, 
and  the  side  margin  yellowish  .testaceous,  ^eneath  piceo-testaceous,  ab- 
domen and  legs  pale,  metaaternum.  densely  punctulate.  The  yellow  side 
margin  is  connected  with  the  humeral  spot  and  with  the  fascia  ;  the  latter 
is  sometimes  abbreviated  at  the  sides  or  reduced  to  a  spot  on  the  disc 
Length  1  mn,  ;  .04-.05  inch- 
Tampa  and  Enterprise,  many  specimens ;  abundant  on  Pinus 
palustris  in  April  and  June.  Shorter  and  more  regularly- 
oval  than  the  other  species  and  of  different  coloration. 
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5-  Sacinm  iplendens,  n.  ap.— Elongate-elliptical,  Terj  eliining, 
tborax  semicircular,  reddisli  with  an  indefinite  darlt  apot  in  front  of  mid- 
dle, apex  and  aldea  pale,  veiy  finely  spaiselj  punctulate.  Elytra  plceoas- 
black  with  an  indistinct  reddish  basal  spot  inside  of  the  hnmerus  and  a 
rommon,  brood,  testaceoos  foscia  behind  the  middle,  exceedingly  finely  re- 
motely punctulate,  pubescence  only  visible  under  a  very  high  power.  Un- 
derside reddish-brown,  shining,  hardly  Tisibly  punctulate,  abdomen  paler 
ai  apei,  legs  yellow  is  h-ieataceo  us.    Length  7  mm.  ;  ,03-.04  inch 

Tampa ;  many  specimens  beaten  from  dead  leaves  of  Pinus 
palustris  in  April.  Varies  with  the  fascia  interrupted  by 
the  sutare,  or  not  reaching  the  Bide  margin.  The  apparently 
anpabeseent  and  very  shining  elytra  with  the  very  fine  punc- 
tuation will  easily  distinguish  this  species. 

6.  ScydmaBnUH  divltliu,  n.  ap.— Fusiform,  shining  ;  bead  and  tho- 
rax brown,  impunctale,  with  coarse,  erect,  moderately  long,  brownish 
putieiiccnct^.  Head  not  immersed  in  the  Iborax,  with  a  thick  brush  of 
hstrs  each  side  behind  the  eyes  ;  antennie  red,  stout,  longer  than  head  aud 
thorax.  Intermediate  joints  as  long  as  wide,  club  4-join ted,  8th  joint  globu. 
lar  twice  as  large  as  the  preceding,  joints  9  and  10  subtrans verse,  each  very 
little  larger  than  the  8th,  terminal  joint  oval,  shorter  than  the  two  preceding 
together ;  maxillary  palpi  with  Ilie  penultimate  joint  slender,  ciarate,  last 
joint  not  visible.  Thorax  trapeiraid,  very  little  longer  than  wide  at  base, 
smooth,  transverse  basal  impression  feeble,  interrupted  at  the  middle. 
Elytra  not  forming  an  angle  with  the  thorax,  with  sparse,  long,  erect. 
grayish  pubeaence,  red.  evidently  punctate  anieriorly  and  smooth  behind 
tlie  middle  ;  punctate  part  divided  in  an  inner  and  <juter  portion  by  a  broad 
smooth  humeral  band,  inner  portion  more  finely  and  sparsely,  outer  por- 
lioD  more  coarsely  and  densely  punctured;  humeral  callus  moderately 
elevated  ;  two  distinct  basal  fovete  each  side  of  almost  equal  size  ;  sutur« 
not  elevated.  Beneath  pic«ous,  abdomen  pale  at  lip,  legs  red,  femom  mode- 
rately clavale.     Length  I.IS  mm.  ;  4.6  inch. 

Enterprise ;  two  speciraens.  Belongs  in  the  group  of  S. 
mpillosulus  and  is  easily  distinguished  by  the  peculiar  sculp- 
ture of  the  elytra. 

T.  LaBSuria  marslnipennis,  n.  sp.— Red ;  head,  and  smalt 
rounded  discoidal  spot  on  the  tliomx,  scuteltum,  outer  half  of  femora,  the 
larger  part  of  the  tibiK  and  the  tarsi  blackish-green;  anienne,  metastemum, 
with  the  exception  of  the  front  margin,  and  Uie  last  ventral  segment  black; 
elytra  greenish-blue  or  blue,  margin  and  epipleurie  red.  Head  alutaceous, 
distinctly  not  densely  punctured,  antennte  with  joints  8-6  slender,  7-11 
forming  an  abropt  club.  Joints  7-10  produced  wlihin.  Thorax  longer 
than  wide,  finely  aciculate  and  distinctly  not  densely  punctured,  on  the 
sides  very  little  ronnded  and  slightly  sinuate  before  the  hind  angles  ;  the 
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more  or  less  rounded  spot  in  the  centre  and  occupies  usually  the  founh 
part  of  tlie  length  of  tlie  thorax,  but  is  in  some  specimens  reduced  in  size. 
Elytra  HhiDlng,  strongly  stria te-punctate,  punctures  finer  towards  tbe  apex, 
interHtices  Sat,  fltiely  alutaceous,  obsoletelj  remotely  puuctulate  ;  tbe  red 
color  is  uBualty  confined  to  tbe  thickened  margin  and  to  the  epipleurs ,  but 
in  tvo  Bpecimens  tUe  last  interstice  also  is  indistinctly  red  in  the  middle. 
Prosternum  sparsely  punctured,  almost  smooth  in  ttoal,  mesosteroum 
coarsely  punctured,  raetaslernum  almost  smooth,  abdomen  finely,  remotely 
punctulate.  The  red  and  green  colors  on  the  tibiie  are  not  sliarply  sepa- 
rated ;  tbe  base  and  the  upper  edge,  however,  are  always  dark  and  the 
largest  partof  the  lower  edge  always  red.  Length  7-9  mm. ;  .38-.35  inch. 

Ft.  Capron,  Tampa,  and  Enterprise ;  six  specimens.  This 
species  resembles  in  form  L.  tcedata,  it  is,  however,  a  little 
more  elongate  with  the  thorax  longer. 

8.  TomaruB  hirtellua,  n.  sp.— Oblong-oval,  convex,  shining,  fue- 
co-ieslaceous.  Head  aoil  thorax  finely,  sparsely  punctulate,  sparsely  pubes- 
cent;  antennje  less  slender  than  in  T.  pulehtllut.  Thorax  Iwice  as  wide 
as  long,  on  the  sides  subsinuate  before  and  slightly  undulate  behind  the 
middle,  base  sinuated  each  side,  basal  impressions  deep.  Elytra  with 
sparse,  subetect,  grayish  pubescence,  and  with  some  scattered  long  erect 
hairs,  strongly  irregularly  punctate  in  fhDQt,  punctures  becoming  finer 
and  obsolete  towards  the  apex  ;  an  indefinite,  often  abbreviated,  fascia  at 
the  middle  and  another  on  the  apical  third  block.  Beneath  finely,  spar»ely 
pubescent,  pro-  and  metasternum  evidently  punctulate  ;  legs  pale.  Length 
1.25-1.5  mm;  .05-,0e  inch. 

Smaller  and  shorter  than  7!  pufcAe^^Ms  and  easily  distin- 
guished by  its  more  evident  pubescence  and  stronger  punc- 
tuation on  the  elytra.  The  pubescence  of  T.  kirteltus  and 
the  form  of  the  thorax,  whose  aide  margin  has  the  tendency 
to  become  serrulate,  bring  the  genus  lomarus  still  nearer  to 


9.  Lathropua  plctus,  n.  sp, — Opaque,  head  and  thorax  forruginen- 

3,  the  former  densely  rugosely  punctulate,  emtirginate  in  front, 
e  femigineous,  second  joint  and  the  club  blackish,  joints  3 — 8  very 
small,  together  hardly  as  long  as  tlie  club.  Thorax  transverse,  side  mar- 
gins undulate,  apical  margin  and  hose  straight,  anterior  angles  almost 
rectangular,  hind  angles  prominent ;  finely  and  densely  rugosely  punctu- 
late, without  any  trace  of  impressions,  lateral  lines  feeble.  Scutelhim 
small,  transverse.  Elytra  much  less  elongate  than  in  L.  ixnuilu,  flisco- 
testaceous,  finely  puactate-striate,  with  numerous  rows  of  exceedingly 
short,  rigid,  whitish  hairs ;  a  circiimscutellar  cloud  and  a  common  fascia, 
concave  and  dentate  anteriorly,  blackish.  This  fascia  is  formed  of  three 
indefinite  spots  on  each  elytron,  the  first  at  the  Bulure  a  little  behind  the 
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middle,  the  second,  oblong,  in  front  nnd  outside  of  the  first,  the  third  at 
the  side  mnrgin.  Metasternum  and  abdomen  piceoua,  flnely  sparsely 
punctulate ;  legs  pale.    Length  .05  inch  ;  1.35  mm. 

Smaller  and  especially  shorter  than  L.  vemalis  and  dis- 
tinct by  the  disc  of  the  thorax  without  impressions,  by  the 
sculpture  and  pubescence  of  the  elytra  and  by  the  color. 

Haulover  Canal,  Volusia  County;  four  apecimens  found 
under  bark  of  a  dead  Quercua  virens. 

10.  litem  oph  Ice  us  Chamservpia,  n.  sp.— Less  elongate,  de- 
pressed, glabroilB,  shiiiLDg,  bright  mfo- testaceous,  elytra  pale  ochreous. 
Head  large,  trnnsversc,  flat,  not  impressed  on  the  disc  and  without  median 
line,  finely  and  sparsely  punctulate,  marginal  line  close  to  the  margin  in 
front  and  at  the  sides,  base  not  margined  ;  antennffi  with  distinct  3-joinled 
clab  ;  labrum  large,  IransTerse,  truncate  in  fronl.  Thorax  finely,  sparsely 
panctulaU,  with  a  single  lateral  line  joining  the  basal  marginal  line  and 
with  an  impressed  puncture  of  moderate  size  each  side  in  the  middle  out- 
aide  of  the  lateral  line  ;  anterior  angles  not  prominent  ineitherBes.  Scutel- 
lum  transveree,  triangular.  Elytra  at  base  very  little  M:ider  than  the  llio- 
raz,  sligl lily  dilated  behind  the  humeri,  which  are  obtuse  hut  not  rounded  ; 
each  elytron  with  six  fine  striee  :  the  humeral  stria  more  distinct  and  im- 
punctate,  5th  stria  also  more  distinct,  ol)soletely  punctulate,  the  inner  stri<B 
less  distinct  and  feebly  punctulate,  suiural  slrJiE  at  apex  more  impressed 
than  in  tkint.  Interstices  flat  impunctute.  Head  lieneatb,  pro-  and  meso- 
sternum  impunctale,  metasterniira  aud  a1>domen  finely  sparsely,  last  ven- 
tral segment  more  densely  punctulate.  Length  l..')-2  mm.  ;  .Oft-,08  incb. 

c?  Head  wider  than  the  thorax,  front  produced,  emargi- 
onte  at  middle,  distinctly  ainuate  each  aide,  with  the  teeth 
long  and  acuminate;  antennae  slender,  more  than  half  the 
length  of  the  body,  with  all  the  joints  longer  than  wide. 
Thorax  strongly  transverse,  sides  oblique,  convergent  towards 
the  base  and  aubsinuate  before  the  hind  angles,  which  are 
obtuse;  lateral  line  oblique;  elytra  as  long  ae  head  and 
thorax  together. 

9  Head  ae  wide  as  the  thorax,  front  produced,  emarginate 
in  middle,  hardly  ainuate  at  the  aides,  teeth  much  leas  prom- 
inent; antennse  less  slender,  outer  joints  as  long  as  wide. 
Thorax  less  transverse,  sides  sub-parallel,  slightly  arcuate 
and  sinuate  before  the  hind  angles,  which  are  rectangular, 
lateral  line  straight ;  elytra  a  little  longer  than  head  and 
thorax  together. 
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11.  Nemicelua  marginlpenBlg  Lee— The  two  sexes  differ  rrom 
each  other  most  remarkably  and  might  be  easilj  miatakeu  Tor  two  distinct 
species.  The  form  described  by  LeCoate  (Proc.  Ac.  Nat.  8c.  1854,  p.7»>. 
I  take  to  be  the  ^f .  The  female  differs  cliiedy  by  the  following  characters  : 
Less  etoDgate.  opaque  above,  color  of  tipper  and  underside  darker.  Head 
densely  nigoeely  punctulate  with  aa  obtuse  tooth  behind  the  eyee,  eyes 
smaller,  less  elongate  and  less  oblique,  more  convex  ;  aDieaase  with  the 
first  joint  only  one-half  longer  than  wide,  shorter  than  tlie  tuo  following  to- 
gether. Tborai  hardly  longer  than  wide  anteriorly,  more  dilated  in  front. 
not  emarginate  at  apex,  apical  edge  thickened,  base  much  less  lobed  in 
the  middle,  surface  denEety  mgosely  punctulate.  Elytra  almost  entirely 
covering  the  abdomen,  less  truncate  at  apex,  distinctly  pul>esc«nt,  densely 
punctulate,  strice  leas  evident.  Prostcrnum  shining,  punctate,  process  be- 
tween the  front  coifE  liardly  visible,  propleurw  opaque,  sculptured  as  the 
thorax;  meBoslernum  much  smaller,  less  broadly  rounded  in  front,  dilated 
behind,  shining  punctate ;  mctasternum  and  abdomen  opaque,  the  latter 
less  elongate,  last  segment  not  longer  than  the  preceding  with  a  large  shal- 
low impression.    Hind  tarsi  4-jo1nted  aa  in  the  male. 

The  genus  Nemicdus  was  iiret  described  by  Dr.  LeCoate, 
and  U  certainly  distinct  from  Semipepbis. 

13.  Nemicelug  BklcrophthalmuB,  9  n.sp.— Linear,  pale,  yellow- 
testaceous.  Head  quadrate,  subconvcx.  behind  the  eyes  straight,  then 
suddenly  narrowed  and  forming  a  short  neck,  somewhat  shining,  sparsely 
and  ohsoletely  rugose  ;  eyes  small,  round,  convex,  very  coarsely  granula- 
ted, mandibles  deeply  emarginate  and  black  at  tip  ;  antenna  a  little  longer 
than  head  and  thorax,  first  joint  stout  one-half  longer  than  wide,  shorter 
than  the  two  following  together,  joint  2  globular,  the  following  4  joints  aa 
long  as  wide,  equal,  7  and  6  a  little  larger  than  the  preceding,  the  three 
last  joints  abruptly  larger,  9  and  10  hardly  transverse,  terminal  Joint  ovat 
acuminate.  Thorax  but  little  longer  than  wide  anteriorly,  feebly  and 
broadly  emarginate  in  front,  sides  oblique,  convergent  towards  the  base, 
subsinuate  anteriorly  and  broadly  sinuate  before  the  hind  angles  ;  b&se  al- 
most straiglit,  not  lobed,  apical  edge  thickened,  anterior  angles  obtuse; 
rounded  at  tip,  posterior  angles  obtuse  ;  surface  somewhat  shining,  indis- 
tinctly, rugosely  punctulaie  with  a  faint  traceofan  impressed  median  line, 
basal  impressions  targe  and  deep.  Scutellum  opaque,  subquadrale  and  a  little 
broader  liehind,  apical  side  rounded.  Elytra  almost  covering  the  abdomen, 
subopnque,  paler  than  the  head  and  thorax,  darker  at  tlie  sides  and  with  a 
shortdark  line  on  each  elytron  near  the  suture  at  the  apical  fourth,  densely 
and  equally  rugosely  punctulate  with  hardly  any  trace  of  strisi.  Pro-  and 
mesoslernum  shining,  sparsely  punctulate.  propleune  opaque,  sculptured 
as  the  thorax,  front  COx)e  very  narrowly  separated,  metastemum  and  al)do- 
men  subopaquc  densely  and  finely  punctulate,  last  ventral  segment  hardly 
longer  than  the  preceding  with  a  round  impression,  occupying  nearly  the 
whole  surface.    Length  Z.iS  mm.  ;  .13  inch. 

r^  Unknown  to  me. 
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A  single  specimen  from  Enterpriae^fonndin  May,  attracted 
by  the  light,  is  before  me,  another  specimen  from  Tampa  is 
in  tbe  cabinet  of  Dr.  LeOonte.  Smaller  and  narrower  than 
the  smallest  females  of  N.  Ttiarffinipennis  and  very  distinct, 
especially  by  the  form  of  the  bead  and  by  tbe  small,  round 
eyes. 

13.  PhilottaermiiB  puberulus,  n.  sp.—ElongaU!- elliptical,  tmns- 
verscly  convex,  dark  ctiestout-colored,  shining,  above  with  distiact,  fine, 
erect  pubescence  and  with  some  longer  hairs  at  tbu  sides.  Head  sparsely 
punciured,  antennie  shorter  than  in  Ph.  glabricului,  apparently  10-Jointed, 
joints  2  and  3  slender,  the  following  six  Joints  small,  T-Q  strongly  trans- 
verse, joints  10  and  II  forming  a  solid  club  as  in  Cerylon.  Thorax  less 
transverse  and  lees  strongly  margined  than  in  Ph.  glabrieulua.  rounded  on 
the  sides,  moderately  sparsely  punctured.  Scutellum  transverse,  shining, 
with  a  few  punctures.  Elytra  strongly  striate-punclate,  interstices  finely, 
sparsely  pnnctulate.  Prosternum  and  propteuree  distinctly,  not  densely, 
metasternum  and  Arst  ventral  segment  in  tbe  middle  finely  and  sparsely, 
at  the  sides  very  coarsely  punctured,  segment  2-4  each  with  two  traDS- 
verse  rows  of  strong  punctures,  last  segment  more  finely  punctulate  ;  legs 
testaceous.    Length  3  mm. ;  .075  inch. 

Abundant  in  Florida  under  old  bark  of  Finns  palustris. 
Smaller,  narrower  and  more  convex  transversely  than  Ph. 
^^oArwM^ws,  with  the  sculpture  above  and  beneath  stronger  and 
at  once  distiuguiahed  by  the  much  more  evident  pubescence 
and  by  the  form  of  the  anteiinal  club.  By  this  last  charac- 
ter Ph.  pttberutus  forma  a  passage  to  Cerylon.  Sexual  charac- 
ters are  not  evident;  some  specimens  have  tbe  sides  of  thorax 
less  rounded  ;  these  are  probably  tbe  males. 

14.  OlIbrUB  prlnceps,  n.sp — .Rounded- oval,  pale  nifo-teslaceous, 
ihorax  with  a  large  brownisli  discoidal  spot.  Elytro  black  each  witli  a 
large,  oval,  bright  orange-colored  spot  at  the  suture  before  the  middle, 
outer  half  of  tbe  basal  margin  and  the  lateral  margin  narrowly,  apex 
broader  yellow  ;  very  finely  striate,  slriffi  minutely  and  remotely  punctu- 
late, interstices  obsoletely  sparsely  punctulate,  punctures  more  distinct 
near  the  lateral  margin.  The  sutural  stria  alone  is  deeper  impressed  ;  mes- 
oAteraum  not  protuberant.     Length  2.6  mm.;  .10  inch. 

One  specimen  in  the  collection  of  Mr.  H.  G.  Hubbard 
from  New  Smyrna ;  another  specimen  found  by  me  at  En- 
terprise in  May  is  in  the  cabinet  of  Dr.  LeConte.  A  very 
striking  species  by  its  color,  belonging  in  the  group  of  0. 
apicalis. 

FROC.  AHSR.  FHILOS.  SOC.  XVII.  101.  2s.      PRtNTED  APRIL  IT, '1878. 
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15.  Brack yacantha  querceti,  n.  ap.— Bounded,  convex,  shiDing. 

black  ;  he&d  and  thorax  finely  not  densely,  elytra  somewhsit  more  Btrongly 
pUQCtured.  Each  elytron  with  a  lar);e,  traoBTerse  humeral  spot,  which  ie 
obliquely  truncate  inside  and  leaves  a  very  narrow  basal  margin  black  and 
with  a  amaller,  rounded-oval  spot  at  the  outer  apical  angle  not  toaching 
.  the  margin,  orange-red.  Bide  pieces  of  metasternum  and  sides  of  abdo- 
men densely  punctured,  propleuro;  and  legs  yellow,  femora  iofuscate  at 
base.     Length  2-3.75  mm.  ;  .08-,Il  inch. 

if  Head,  front  margin  of  thorax  narrowly,  anterior  angles  and  side 
margins  more  broadly,  eplmera  of  mesostcrnuu  entirely  whitish -yellow. 

9  Head  black,  or  piceous  in  front,  thorax  black  or  with  the  front  mar- 
gin and  front  angles  narrowly  piceous-tcstaceoua,  epimera  black  or  piceous. 

ear.  a  Humeral  spot  small  and  narrow. 

var.  ,?  Humeral  spot  interrupted  at  middle. 

Widely  diatributed  in  Florida  ;  abundant  on  oak  shrubs. 

16.  Hrperaflpis  paludlcola,  n.  sp.— Oblong-oval,  less  convex, 
black  ;  head  subopaque,  finely  atulaceous,  obsotetely  sparsely  punctulate: 
thorax  opaque,  sides  yellow,  sculptured  as  the  head.  Elytra  shining,  Ui«- 
tinctly  moderately  densely  punctate,  an  oval  discoldal  spot,  the  side  mar- 
gin and  the  apex  yellow.  Ttie  yellow  side  margin  is  throughout  of  cqiul 
width,  following  the  undulation  of  ihe  side  margin  of  theelytra  ;  atlhcapes 
it  turns  inwards  and  tiecomes  broader,  but  docs  not  reach  the  suture. 
Mouth,  antcnnfc,  epiplcunc,  legs,  sides  and  apex  of  alidomen.  yellow. 
Length  1.35-2.25  mm.  ;  .0"-.09  inch. 

^  Head  and  fVont  margin  of  tiiorax  yellow. 

Very  common  in  Florida  on  swampy  moadowa  in  the 
Pine  lands.  Reeeniblea  in  coloration  certain  varieties  of  H. 
undulata,  but  it  is  longer,  less  convex  and  also  a  little 
smaller,  with  the  thorax  opaque  and  leas  distinctly  punctu- 
late; the  yellow  side  margin  is  always  of  equal  width  and 
never  broken  into  spots. 

17.  gtrlsodenna  exigua,  n,  sp. — Oblone-oval.  convex,  shining, 
above  glabrous  and  only  at  the  sides  fringed  with  a  row  of  longer  hairs. 
Head  picoous  with  greenish  reflection,  transversely  convex  l>chind,  dai. 
tened  in  front,  moderately  sparsely  punctate  and  not  rugose,  vertex  more 
remotely  punctulate ;  clypeus  parabolical,  not  separated  fh>m  the  front, 
broadly  rounded  at  apex  and  strongly  rellexcd  :  antennic  piceous.  Thorax 
transversely  convex,  emarginale  at  apex,  at  the  sides  strongly  rounded  and 
narrowed  in  front  of  middle,  not  angulated  in  Ihe  middle,  slightly  nar- 
rowed towards  the  1)ase,  which  is  straight  and  not  produced  in  the  middle; 
hind  angles  obtuse,  rounded;  surface  piceous  with  greenisli  reflexion,  apes 
and  sides  pale  ocbreoua,  sparaely  punctured  without  impressions.  Elytra 
fuaco- testaceous,  punctate-striate,  alternate  intervals  more  elevated,  con- 


b,  Google 


1K8.)  "VO  [BchwarE. 

Tei,  smooth,  pale  ochreous'yellow.  Beneatb  piceoua,  with  eparse  long 
pubescence,  legs  testaceous,  femom  infUscate  ;  front  tibie  not  dentate,  the 
apical  tooth  being  a  mere  prolongation  of  the  outer  apical  angle  in  the  axis 
of  the  tibiie,  upper  edge  therefore  almost  straight,  001;  very  slightly  sinu- 
ate at  the  base  of  tlie  apical  process,  outer  dde  neither  carlaatc  nor  sulcale, 
smooth  with  exceptiou  of  a  row  of  punctures  along  the  upper  edge  ;  first 
four  tarsal  joints  short,  clawa  strongly  incurred  at  base  Length  4-4.6 
mm.i  .ie-.18inch. 

Three  Bpecimeoa  are  before  me  which  I  found  on  oak 
shrubB  on  the  sand  hills  east  of  Lake  Altapopka  in  May. 
Easily  distinguiBbed  from  our  two  other  apecies  by  its 
smaller  size,  more  regularly  oval,  convex  form,  by  the  glab- 
rous upper  surface,  by  the  sculpture  of  head ,  thorax  and 
elytra  and  by  the  formation  of  the  front  tibiie. 

18.  Taphroceruti  punctivollls,  n.  sp.— Elongate,  above  black- 
ieh-bluc.  or  black  with  faint  tencous  tinge,  ahinlag.  Head  less  strongly 
excavate,  very  llnely  alutaceous,  distinctly,  moderately  sparsely  punctate, 
punctures  deeper  than  in  T.  grneiU».  Thorax  transverBC,  narrowed  in  front 
when  viewed  from  above,  sides  sinuate  before  the  hind  angles,  which  are 
rectangular,  base  strongly  lobed  in  the  middle,  lobe  broadly  emarginatc; 
surface  uneven  with  a  distinct  carina  in  front  of  the  hind  angles,  Tery 
finely  aluiaceous,  coarsely  unequally  punctured,  each  puncture  bearing  a 
very  short  scale-like  hair.  BcutelJum  transverse,  shining.  Elytra  im- 
pressed at  base,  impressions  on  the  disc  not  obvious,  serrate  at  the  outer 
apical  angle ;  anteriorly  moderately  strongly  slrinte-punctale,  punctures 
obsolete  towards  the  apex,  each  with  a  very  fine,  short  hair,  interstices  on 
the  disc  unequal ;  the  atria;  therefore  appear  subgeminate  ;  humeral  cai'ina 
broadly  interrupted  at  middle.  Beueathbluishblack  or  black,  melosternum 
coarsely  punctured  ;  abdomen  with  sparse  shallow  punctures,  last  segment 
with  a  deep,  semicircular  marginal  sulcus.     Length  5  mm. ;  .20  inch. 

Enterprise  and  Cedar  Kej-e;  two  specimens.  More  elon- 
gate than  T.  gracilis  and  distinguished  by  the  deeper  punc- 
tuatiou  of  head,  thorax  and  metaaternum  and  by  the  elytra 
less  even,  without  patches  of  pubescence ;  from  T.  agriloides 
it  differs  chiefly  by  the  form  of  the  thorax,  which  in  the  lat- 
ter species  is  not  narrowed  in  front  when  viewed  from  above. 

19.  BrachfH  rascifera,  n.  sp.— Similar  to  B.  on'ila,  but  shorter, 
broader  in  front  and  more  attenuate  behind,  and  easily  distinguished  by 
Ibe  brood  white  fascia  on  the  elytra  and  by  the  formation  of  the  prosterDum, 
Head  and  thorax  aa  in  B.  ocata,  the  former  loss  strongly  excavated.  Ely- 
tra Btriate-punclatc,  punctures  finer  and  obsolete  towards  the  apex,  ante- 
riorly with  irregular  lines  and  patches  of  fulvous  and  whitish  pubescence , 
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behind  the  middle  with  a  broad  fascia  of  dense  whitish  pubescence,  'with 
only  a  few  AiItous  hairs  intennixed;  behind  this  with  two  other  undulated 
fesciw  composed  of  fulvous  hairs  bordered  anteriorly  with  white  ;  liumeral 
and  marginal  carina  as  in  B.  ooatti.  Fissure  of  prostemum  not  reachUig 
the  hind  margin,  but  leaving  a  comparatively  broad  margin  intact,  apex  of 
metastemum  in  the  middle  suddenly  and  deeply  emarginate.  Last  ventral 
segment  with  the  usual  marginal  sulcus,  not  emarginate  in  the  male;  broadly 
rounded  in  the  $,  less  broadly  in  the  -^  ;  anus  very  finely  pectinate. 
Length  4.5-5  mm.;  .18-.20inch. 

Widely  diatributed  in  Florida  and  not  rare ;  lives  on 
•Quercua  virena.  In  B.  ovata  and  tesselata  the  undivided  por- 
tion of  the  prosternnm  is  very  narrow  and  the  raetaaternam 
IB  broadly  triangularly  emarginate  in  front. 

30.  PachyHcelufl  cneruleua,  n.  sp.— Short  ovate,  black,  head  and 
thorax  bluish-black  or  black  with  sneous  tinge,  scutellum  and  elytra  bright 
blue,  Bhiuing.  Head  deeply  channeled,  alutaceouB,  obsoletely  punctulate, 
thorax  without  lateral  depression  aud  with  sparse  shallow  punctures  almoet 
obliterated  on  the  disc,  more  obvious  at  the  sides,  finely  alutsceous  at  the 
sides.  Elytra  with  a  deep  impression  at  the  sides  liefore  (he  middle,  and 
with  another  absi>lete  one  near  the  suture  behind  the  middle,  plainly  punc- 
tured, with  traces  of  regular  rows  on  the  disc-     Length  2-8  mm.;  .08-.12 

^  Last  ventral  segment  with  an  oblong  impression  at  ajiex,  apical  mar- 
gin produced  in  the  middle  into  two  prominent  processes  each  of  which 
terminates  in  four  small  leelh. 

Q  Last  ventral  segment  not  impressed,  apical  margin  produced  in  the 
middle  in  an  acute  point. 

Very  abundant  everywhere  in  Florida.  In  form  aud  size 
this  speciea  resembles  P.  l(Evigafus;  the  elytra  are  however 
less  triangular  and  more  roundeil  at  the  sides ;  it  difters  alao 
by  ita  color  and  by  the  thorax  not  being  impressed  at  the 
sides.  Very  probably  there  will  also  be  a  difference  in  the 
sexual  characters  of  the  raalea  but  I  have  not  seen  the  t?  of 
P.  IcEoigatus.  In  P.  purpureiis  the  last  ventral  segment  of 
the  c?  has  a  similar  impression  but  the  two  processes  are 
more  separated  from  each  other  and  each  terminates  in  three 
teeth, 

31.  Temnopaephus  Impressus  n.  sp.— Black,  shining ;  bead  pic- 
-eous  or  piceouB-red,  finely  alutaceous  and  aparsely  pimciulatc  with  a  line 
median  line  on  the  vertex,  anteunie  Iwo-thirda  as  long  the  body,  plceous- 
Tod  at  base.    Thorax  almost  longer  than  wide  in  front,  strongly  convex. 
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tmuTeraely  depressed  before  the  base,  strongly  rounded  at  apex  and  pro- 
dnced  in  the  middle,  at  the  sides  rounded  anleriorlj,  towards  the  base 
narrowed  and  subeinuate;  base  distinctlj  emarginale  and  finely  margined; 
mrbce  piceoos  or  piceoua-red,  smooth  in  tbe-middle,  finely  alutaceous  and 
obsoletely  punctulate  tonarda  the  sides.  Scutellum  semicircular,  opaque. 
Elytra  elongate -oral,  widened  behind,  basal  third  strongly  depressed  and 
transTersety  impressed,  apical  two-thirds  ventricose,  convex,  sides  Annate 
in  front  of  middle  :  color  black  with  a  large  yellow  marginal  spot  behind 
the  bamerus,  base  fVequently  piceoua-red  ;  depressed  part  coarsely,  densely, 
ventricoee  part  sparsely  punctured,  each  puncture  bearing  a  abort  whitish 
hair.  Legs  pjceous-block  or  piceons-red,  hind  tibiie  slender,  slightly 
curved-    Length  2-3.5  mm.  ;  .08-.10  inch. 

(5^  Bides  or  head  in  front  of  eyes  straight,  convergent  anteriorly,  anten- 
me  with  the  first  joint  formed  as  in  the  i^  of  T.  bimaeulatut,  elytra 
more  elongate,  less  ventricose  behind. 

$  Sides  of  head  rounded  anteriorly,  first  joint  of  antcnnte  not  dilated, 
a  little  longer  than  the  two  following  together,  elytra  strongly  convex  and 
:e  behind. 


Eight  8j>eciraenB  are  before  me,  found  on  the  meadows 
north  of  Lake  Ashby,  Volusia  county,  in  June. 

The  yellow  humeral  spot  extends  sometimes  bo  as  to  nearly 
reach  the  suture. 

Easily  known  from  T.  bimaculatus  by  the  form  of  the  elytra. 

32.  EupacliiH  Titicola,  u.  sp. — Piceous  or  pjceous-red,  glabrous, 
shining.  Head  distinctly  punctulate,  frontal  lines  before  the  eyes,  and 
transverse  suture  evident :  clypeus  opaque,  rugosely  punctulate  ;  eyes  not 
prominent,  moderately  coarsely  granulated.  Antenote  piceous-red  ;  first 
joint  lai^e.  shining,  punctulate,  strongly  curved,  narrowed  towards  the 
extremity  ;  second  joint  as  wide  as  tbe  first,  as  long  as  wide,  not  curved  in- 
wards ;  joint  3  as  large  as  joint  2.  triangular  ;  joints  4,  6  and  S  very  small, 
strongly  traneverso  ;  joints  6  and  T  a  little  larger,  strongly  transverse,  and 
produced  inwards  ;  last  three  joinla  strongly  compressed,  the  9th  twice  as 
long  as  wide,  as  long  as  2-8  together,  and  as  long  as  10  and  11  together, 
outer  margin  straight,  inner  margin  convex,  inner  front  angle  somewhat 
produced,  inner  baaal  angle  rounded  :  joint  10  longer  than  wide,  truncate 
at  tip,  outer  margin  straight,  inner  mai^n  strongly  sinuate  at  the  basal 
half;  joint  II  closely  applied  to  the  10th,  as  long  as  wide,  rounded  at  lip  ; 
maxillary  palpi  with  the  last  joint  large,  triangular.  Thorax  anteriorly  a 
little  wider  than  long  in  the  middle,  very  convex  transversely,  apical 
margin  slightly  produced  at  middle,  and  feebly  sinuate  each  side,  sides 
straight,  strongly  convei^nt  In  fh)nt,  base  lobcd  at  middle,  feebly  sinuate 
each  ride;  fhmt  angles  strongly  deflexed,  acute,  but  not  prominent,  hind 
angles  obtuse,  rounded ;  finely,  sparsely  punctulate,  more  densely  towards 
the  anterior  angles,  and  with  an  impressed  marginal  line  at  the  sides.  Scu- 
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tellam  acuminate  at  apex,  aides  rounded  with  a  few  fine  punctures.  Elytra 
with  an  indefinite  longitudinal  Impreaaion  at  the  atdes  behind  the  middle. 
auture  very  feebly  elevated  behind  the  scutellum,  vety  finely  and  aparsely 
puDctulate.  punctures  oo  the~disc  hardly  visible,  and  with  a  single,  aome- 
timea  obaolete,  row  of  floe  punctures  not  far  from  the  suture  on  tbe  baaal 
half.  Metaaternum  shining,  very  Boely;  remotely  punctulale,  cozal  plaiea 
hardly  widened  externally,  evidently  punctate.  Firat  ventral  segmetii 
finely  and  aparaely  punctulate,  excavated  parts  opaque,  rugose,  second  seg- 
ment longer  than  the  first,  very  finely  and  remotely  punctulate  ;  third  and 
fourth  segmenlsof  equal  length,  each  ahorler  than  tbesecond,  and  similarly 
punctulate,  punctures  denser  and  stronger  at  the  sides;  last  segment  as  long 
as  the  second,  moderately  aparaely  punctulate.  Length  3-3  mm. ;  .08- 
.13  inch. 

Eaterprise,  many  epecimens  beaten  in  June,  from  dead 
viuee  of  a  species  of  Vitia. 

33.  Metachroma  maculipenne  n.  ap.— Oblong,  convex,  shining. 
Head  testaceous  with  the  ocular  sulci  strongly  marked,  meeting  in  the 
middle,  and  with  a  distinct  median  line ;  clypeus  coarsely  punctured. 
broadly  emarginate  anteriorly,  front  less  coarsely  and  less  densely  punc- 
tured;  labrum  trilobed,  middle  lobe  triangular,  laieral  lobes  broad,  trun- 
cate. Thorax  transverse,  convex,  at  apex  a  little  produced,  at  the  sides 
strongly  rounded  and  margined;  anterior  angles  auriculate,  posterior  angles 
dentiform,  prominent ;  browniah-red  with  three  indefinite  8]iots  often  con- 
fluent in  an  M-like  mark;  coarsely,  not  densely  punctured,  on  the  disc 
finely,  at  the  sides  more  distinctly  alutaceous.  Scutellum  piceous,  smooth, 
or  with  a  few  punctures.  Elytra  parallel  at  the  sides,  broadly  rounded  at 
apez,  strongly,  regularly  striate- punctate,  punctures  fine  at  apex  ;  inter- 
stices very  finely,  rcmoteij'  punctulale,  tighlii  insteralice  broad,  including 
two  striie;  fuaco- testaceous,  auture  icfuscate,  each  elytron  with  three  black 
spots  :  one  at  the  margin  behind  the  humerus,  the  second  on  the  fifth  in- 
terstice before  the  middle,  the  third  between  tlie  sixth  and  eighth  atria  a 
little  behind  the  middle.  Epiplcurfc  of  thorax  black,  smooth;  metaaternum 
piceouB,  ahining.  sparsely  rugoae;  abdomen  reddish-testaceoue.  sub-opaque. 
alutaceous  and  obsoletely  punctate  :  legs  pale.  Length  3.5-4.23  mm. :  .14 
-.17  inch. 

Enterprise,  many  specimens  found  in  Jane,  mostly  on 
Qaercus  virens.  This  species  resembles  very  much  certain 
varieties  of  Paria  sexnoiata. 

34.  Chryaomela  Cephalantlil,  u.sp, — Oval  convex;  head  opaque; 
brown,  almoat  amooth,  maxillary  palpi  with  the  last  joint  a  little  longer 
than  in  a.titaUu,  but  not  dilaled.  Thorax  short,  emarginate  at  apex,  straight 
at  the  aides,  uniformly  brown,  opaque,  with  a  few  scattered  puncturea  on 
the  disc.  Bide  margin  not  thickened,  coarsely  punctured.  Elytra  yellow, 
ahining,  with  three  regular  brown  vittie  not  Joinmg  each  other  :  ooe  on 
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tbe  suture  not  abbreviated,  but  very  little  n&rrower  al  apex  than  in 
fVont  and  including  two  regular  Btriie  or  uiCKlerately  coarse  puDCturesi  the 
second  and  thinl  abbreviated  at  l>ase  and  apex,  the  former  limited  each  side 
by  a  regular  siria  of  punctures  and  including  two  abort  Irregular  atrite  be- 
hind tbe  middle  with  a  few  punctures  in  front;  the  outer  vltta  la  margined 
inleriorljr  with  a  stria  of  punctures  and  includea  two  long  almost  regular 
!)triie  :  the  outer  marginal  stria  is  brondl;  interrupted  at  middle  ;  tbe  ydlow 
[>art8  are  Impunctatc  with  tbe  exception  of  a  humeral  line  of  very  Sne 
puncturcB.  Underside,  including  the  epipleune,  brown  with  scattered 
moderately  fine  punctures  ;  legs  very  coarsely  punctured,  claw  joint  not 
dentate,  claws  stout.  distHOt.     Length  S-7.3S  mm.:  .34-.29  inch. 

Ft.  Capron  and  Lake  Ilaniey,  two  specimens;  also  found 
at  Tampa;  livea  on  the  Button  Bush.  Belongs  to  CalU- 
'jrapha  Er.  and  is  to  be  placed  near  C.  similis,  from  which 
it  differs  by  its  more  elongate  form,  by  the  straight  side 
margin  and  less  punctured  disc  of  the  thoras,  by  the  regular 
vittiB  and  sculpture  of  the  elytra  and  by  the  coarsely  punc- 
tured legs. 

25.  Syitena  pallipes,  n.  sp.— Elongate  -  elliptical ,  convex,  shining, 
black;  bead  and  thorax  often  reddish -brown,  Iwisc  of  anlenniB  and  lep  pale 
testaceous.  Head  carinatc  In  front.  Impressed  median  line  Ane,  smooth 
anteriorly  ;  sculpture  of  posterior  part  variable,  either  finely,  remotely 
punctulate  or  more  coarsely  punctate  with  indistinct  transverse  rugie.  An- 
tenofe  pale,  tbe  lost  four  or  live  joints  black,  second  joint  slender,  twice  as  - 
long  as  wide.  Thorax  as  In  S.  frontalU,  but  much  more  convex  trans- 
versely, sculpture  variable,  either  shining,  finely,  sparsely  punctate,  or  less 
shining,  alutaceous,  with  the  punctures  coarser  and  less  sparse.  Sculellum 
smooth,  shining.  Elytra  elongate,  very  little  broader  at  base  than  the 
thorax,  humeri  rounded,  shining,  evidently  not  densely  punctate,  with 
traces  of  an  impressed  sulural  line.     Length  3-4  mm.;  .13-.18  inch. 

Many  specimeus  from  different  parts  of  Florida,  abundant 
on  the  swampy  meadows  in  May  and  June.  More  elongate, 
narrower  and  more  convex  than  S.  frontalis,  with  the  elytra 
narrower  at  base,  and  easily  distinguished  by  its  pale  legs. 

26.  Epitrlz  brevlHt  n.  sp. — Short-ovate,  black,  sliiaing,  antcnnie, 
mouth  aud  legs  red,  posterior  femora  infuscale.  Head  impunctate  ;  thorax 
shiuing,  more  finely  punctulate  than  in  E.  eufwnwm,  basal  impression  very 
feeble.  Elytra  with  the  stris  on  the  disc  hardly  impressed,  punctures  finer 
than  in  E.  eueumerit,  interstices  on  the  disc  flat,  at  the  sides  narrower  and 
convex.    Length  1-1.25  mm, ;  .04-.0Q  inch. 

Ft.  Capron  and  Enterprise,  seven  specimens ;  occurs  also 
in  Ohio.    Allied  to  E.  ciieumeris,  and  of  the  same  color  and 
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with  the  thorax  also  shioing,  but  smaller,  much  shorter,  and 
with  the  basal  impressioD  of  the  thorax  much  lesB  evident. 

37.  Chaetocnema  crenulata,  d.  sp.— Broadlj-OT&I,  verj  coovex. 

but  little  narrowed  io  front,  elytra  strongly  and  suddenly  decliTOUB  behind, 
broadly  rounded  at  apex  ;  head  and  thorax  sub-opaque,  dark  brnflsy,  elytra 
ebinJDg,  dark  EBneoue  ;  beneath  black.  aDtcnn^  and  tibkB  leBtaccous,  femoK 
black.  Hoad  very  little  prominent,  almoet  vertical,  flat  in  front,  very  iride 
between  the  eyes,  ocular  sulci  connected  by  a  strongly  curved  line  ;  DOt  pu- 
bescent in  front,  finely  alutaceous,  impunctate ;  eyes  large,  modci&t«ly 
convex,  touching  the  thorax  ;  antennte  slender,  last  Joint  infuscate  at  tip, 
labium  shining,  impunclate,  denticulate  in  fVont.  Thoraic  twice  as  wide  a.« 
long  in  the  middle,  at  apex  produced  in  the  middle  and  siigiitiy  sinuate  be- 
hind the  eyes,  at  the  sides  alnioet  straight,  strongly  margined,  base  broadly 
rounded,  finely  margined  ,  front  angles  rectangular,  liind  angles  obtuse, 
rounded  at  tip;  surface  alutaceous.  strongly,  sparsely  and  unequally  pUDC. 
tured.  Bcutelium  shining,  impunclate  Elytra  regularly,  coarsely  punc- 
tate*Btriate,  striee  hardly  impressed  on  the  disc,  scuteilar  stria  not  reaching 
the  middle,  interstices  sub  convex  on  tlie  disc,  convex  at  the  sides,  finely 
and  obsoleleiy  punctuiate  Pleunc  uf  thorax  and  prustemum  Bmooth. 
shining,  the  latter  Dot  margined  betncon  tiie  coite;mesol£rtium  not  visible. 
melastcrnum  short,  smooth,  shining,  strongly  narrowed  each  side  and 
emarginateil  by  the  middle  and  hind  come,  anteriorly  margined  by  a  row 
of  coarse  punctures,  posteriori)'  each  side  with  an  impressed,  feebly  punc- 
tured line,  lateral  marginal  line  impunclate,  medial  line  very  fine,  side 
pieces  opaque,  impunctate  First  and  second  ventral  segment  shining, 
sparsely  punctate,  the  remaining  segments  less  shining,  alutaceous,  punctu- 
late.  Posterior  femora  strongly  incrassate. 
Crotcli,  Proc.  Acad.  Nat.  Sc.  Phiia.,   1873,  74. 

Sumter  County,  four  specimens.  Distinct  by  the  form  of 
the  body,  and  by  the  characters  of  the  underside  mentioned 
abova 

38.  Chsetocnema  qnadrlcollls,  n.  sp.— Ovate,  less  convex, 
shining,  above  sneous,  head  and  tiiorax  often  brassy  ;  anlennie  and  legs 
brigtit  testaceous -red,  bind  femora  more  or  less  infuscate.  Head  prominent 
oblique,  deeply  transversely  impressed  in  front,  not  very  wide  between 
the  eyes,  ocular  sulci  connected  by  a  transverse  impression,  which  is  fovei- 
form  Id  the  middle  ;  very  finely  alutaceous  with  a  few  scattered  punctures  : 
eyes  smaller,  convex,  labrum  with  a  transverse  row  of  punctures  in  front : 
antennEC  slender,  last  Johit  iDfbscatc  at  tip.  Thorax  large,  less  convss, 
twice  as  wide  as  long,  a  little  wider  in  Itoat  than  at  base,  on  the  sides 
slightly  rounded  and  distinctly  margined,  base  rounded,  finely  margined  : 
front  angles  moderately  deflexed,  thickened,  hind  angles  distinct,  obtuse  ; 
surface  more  or  less  distinctly  alutaceous,  sparsely  punctuiate.  Bcutolluin 
small,  shining,  impunctate.  Elytra  at  base  evidently  wider  than  Ihe 
thorax,   not  acuminate  at  apex,  regularly,  moderately  coarsely  punciate- 
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striate,  Bcntellar  siria  not  reaching  [lie  middle,  interstices  smooth,  sub- 
conves.  Beneath,  black :  epipleura  of  thornx  Bhining,  impunctiite,  pros- 
terDtim  eoareely  punctate,  sometimes  with  a  Bmoolli  space  in  the  middle, 
margiDed  between  the  Tront  coxrc,  niceosternum  visible,  declivous,  meta- 
stemum  moderately  long,  smooth.  ^Iiiniog,  liind  margin  almost  straight  itnd 
Dot  emarfrinftled  by  tlic  liind  coxic,  marginal  line  feebly  punctulate  in  fh>nt, 
simple  behind  and  at  the  sides,  side  pieces  npaiiiie,  abdomen  often  aluta- 
ceouE,  first  and  second  segment  shining,  siiarsely  pimcUite,  the  rcmaming 
segments  less  shiuinj^,  pnnciulate.  llind  femora  moderately  incrassste, 
more  or  less  infuscate,  sometimes  entirely  testaceous.  Length  1.50-1.75 
mm.;  .06— .075  inch. 

Enterprise  and  New  Smyrna,  many  specimens,  iu  May  and 
June.  This  species  has  exactly  the  asj>ect  of  a  small  Crept- 
dodera  and  is  distinguished  by  its  less  convex  form,  by  the 
quadrate  thorax,  which  is  much  narrower  at  the  base  than 
the  elytra,  and  by  the  form  of  the  metasternum.  The  sculp- 
ture of  head  and  thorax  is  subject  to  variations  as  in  the 
other  species ;  but  the  form  and  sculpture  of  the  sterna  ap- 
pear to  offer  more  reliable  chanicters. 

29.  Hicrorhopala  floridana,  n.  sp.^Elongate,  parallel  at  the 
ttides,  moderately  sliining,  uniforuily  blacliiBh-bliie.  Head  sculptured  as 
in  M.  eyaiiea,  second  joint  of  unlenn*  aa  long  as  wide,  third  joint  a  little 
longer.  Thorax  at  base  but  little  wider  than  long,  narrowed  in  from, 
transversely  convex,  at  the  sides  almost  airaighl.  base  lobcd  in  the  middle 
and  strongly  sinualc  each  aide,  anterior  angles  acute,  prominent,  posterior 
angles  obtuse  ;  very  coarsely  punctun'd  and  in  some  specimens  with  a  floe, 
impressed  median  line.  Elytra  with  eight  regular  rows  of  very  coarse 
punctures,  alternate  interstices  evidently  oirl Date.  Prostcrnum  with  coarse 
punctures,  melostcrnum  punctate  at  the  sides,  alidomen  sub  opaque,  indis- 
tinctly pMDCtulate.     Lcntith  3.75-4.5  mm. ;,15-.18  inch. 

Differs  from  M.  lyanea  by  its  narrower  and  more  elongate 
form,  less  transverse  thorax,  and  by  the  costate  elytra.  One 
specimen  is  almost  pure  black  above. 

Sumter  county,  many  specimens,  also  found  in  Tampa 
and  Enterprise. 

30.  Stronfflium  anibrax,  n.  sp.— Sub -opaque,  deep  black,  and 
only  the  last  Joint  of  antenna  yellowish.  Head  formed  as  in  S.  lenuitolte, 
anteriorly  sparsely  and  finely,  posteriorly  more  strongly  and  densely  punctu- 
late  ;  antennae  slender.  Thorax  at  iHtse  a  little  widcrlban  long,  at  the  sides 
slightly  rounded  anteriorly,  parallel  posteriorly,  liase  feebly  sinuate  each 
side,  front  angles  rounded,  hind  angles  rectangular,  not  densely  punclulate, 
and  not  grooved,  basal  margin  less  thickened  than  in  S.  (enukoUe.     Elytra 
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with  eight  mwa  of  coarse  puDcturcs,  Ihe  inner  two  sirite  sub -impressed, 
in.irslices  hardly  coDveic,  ImpuDctntc.     Length  13.50  mm,;  .54  incb. 

One  specimen  from  Enterprise;  another  from  the  same 
locality  ia  in  the  cabinet  of  Dr.  LeConte ;  lives  on  dead  oak 
twigs.  Of  the  size  of  S.  Imakolle,  but  less  convex  and  easily 
distinguished  by  the  sculpture  of  the  elytra. 

31.  Hrmenorns  dorsalis  Zimm..  MS.-— Elongate -oval,  sab-im- 
pressed, abore  BUb-opuque,  willi  sparse,  long.  Bub-erect  pubescence,  beneath 
shining,  plccous-rcd.  nnlenn«e  and  legs  red,  clylra  t.lack,  broadly  redui  base. 
Head  strongly  and  spnrBely  punctate,  angulatcd  each  aide  in  front  of  ej«s, 
which  arc  larger  and  more  spproximnle  tliiin  in  any  oilier  specioe  be- 
fore me.  antennie  alout,  two  thirds  aa  lung  as  the  body,  outer  joints 
more  tlian  twice  as  long  as  wide,  last  joint  of  maxillAry  jmlpi  with  the 
apical  side  decideilly  longer  than  tlic  external.  Tliomx  at  liase  almost 
twice  as  wide  as  long,  semicircular,  Qnely  margined,  base  feebly  lobed  in 
the  middle,  hind  angles  rectangular,  moderately  strongly  not  densely 
punctured.  Elytra  punctate  striate,  striie  lianlly  impressed  wiih  the  punc- 
tures tlner  tlian  those  of  the  thorax  and  not  clo«ely  placed,  inturetices 
fiat,  finely  and  sparsely  punclulate  ;  the  red  color  occupies  not  quite  one- 
third  of  tlie  length  of  the  elytra. 

Tatupa  and  Enterprise,  two  specimens,  beaten  from  old 
palmetto  leaves.  Distinguished  from  the  other  sub-opaque 
species  hy  the  larger  eyes,  by  the  not  dense  punctuation  of 
the  thorax,  by  the  sculpture  of  the  elytra  and  by  its  color. 

32.  Isomira  valida,  n.  sp.— E!ongnte-nval.  convex,  piccoua,  less 
shining,  with  inoderiitely  dense  sericenuH pubescence;  anlenner,  ])alpi,  tibis 
and  liirsi  dark  red.  Head  densely  puncnired,  eyes  very  larjre,  coarsely 
granulated,  much  less  widely  separated  from  each  olhcr  than  in  /.  iilriata, 
antenniB  slender,  more  than  half  the  length  of  the  body,  second  Joint  not 
quite  half  as  long  ns  the  third,  the  latlcr  as  long  as  each  of  the  (bllotving 
joinis,  last  joint  of  maxillary  palpi  less  broadly  triangular  (ban  in  t.  4- 
ttriata.  apical  side  shorter  than  the  external,  inner  side  straight.  Thorax 
twice  as  wide  as  long,  on  the  sides  strongl}'  rounded,  and  strongly  narrowed 
from  base  to  apex,  base  slightly  sinuate  each  side,  finely  margined,  hind 
angles  rectangular ;  densely  punctate,  in  frunt  of  the  scutellum  with  a  short 
smooth,  impressed  median  line,  has  i1  impressions  feeble.  Elytra  at  base 
twice  as  wide  as  Ihe  thorax,  and  three  and  a  half  times  as  long,  densely, 
less  finely  punctu lute,  punctures  forniin,^  tninsvcrsc  rugosities,  obsoletdy 
si ri ale- punctate,  the  two  inner  strlie  impressed  behind,  EpipleursB  of 
thorax,  pro-  and  mesiislernum  densely  rugiiscly  punctulalo,  melaslernum 
Blrongly  punctured,  posteriorly  ainoolh,  shininir;  abdomen  densely,  finely 
punctulale.     Length  ll.7.)-7. 50  uini.;  .a7-.3D  inch 

Eaterprise,  four  specimens,  found  in  May,  under  old  leaves. 
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Larger  and  broader  than  /  quadrislriala,  with  (be  eyes 
much  larger,  the  thorax  wider,  more  arcuate  on  the  Bides, 
elytra  denser  and  stronger  punctate  with  the  strise  on  the  disc 
more  evident,  underside  less  shining,  more  densely  punctate. 
The  elytra  are  in  fact  regularly  etriate-punctate,  but  the 
strise  are  not  impressed  and  the  fine  lines  of  punctures  are 
confused  by  the  equally  strong  punctuation  of  the  inter- 
stices. 

33.  XrlophilUB  qnerclcola,  a.  sp. — More  elongate  than  anj  other 
species  bcrore  mc,  baling  the  aptwarancc  of  a  Bmall  Anthieug.  Head,  with 
the  eyes,  a  liitle  wider  tlian  tlie  thorax,  convex  behind,  piceous,  flnelj,  not 
denself  pubescent,  minutelr  and  sparaely  punctulate,  eyes  widely  eepa- 
rated,  not  oblique,  antennte  red.  longer  Iban  head  and  thorax,  with  moder- 
ately loDg,  Bott  pubescence,  intermediate  Joints  longer  than  wide,  outer 
jnlnis  as  long  as  wide,  penultimate  joints  subtransverse,  terminal  Joint 
black,  larger  than  the  preceding,  ovate,  acuminate.  Thorax  as  long  as 
wide,  at  ibe  sides  rounded  anteriorly,  a  little  narrowed  behind,  base 
straight,  hindnngles  obtuse,  disc  moderately  convex  with  an  obsolele  ini' 
presaion  each  side  in  the  middle,  without  basal  impression  ;  aub-opaque, 
finely  pubeaccnt,  minulely,  sparsely  punctulate  ;  color  variable,  testaceous 
at  base,  more  or  less  black  in  front,  or  entirely  teslaceous.  Elytra  at  base 
almost  twice  as  wide  as  the  thorax,  elongate,  parallel  on  the  sides  ;  on  the 
disc  anteriorly  depressed,  sub-opaque,  alutaceous,  moderately  strongly,  not 
densely  punctate,  smiotli  at  apax  ;  wliitiah  pubeacent,  testaceous,  an  in- 
definite cireiim  Bculellar  spot,  a  large  spot  each  side  behind  the  middle,  the 
apex  and  sometimes  the  side  margins  black ,  the  black  color  of  the  apex 
ascends  slong  the  suture.  The  pubescence  is  sparse  on  the  black  and  dense 
on  the  testaceous  parts.  Beneath  rufous,  pubescent,  sub-opaque,  punctate, 
abdomen  often  blackish,  iinputlctate  ;  legs  teslaceous.  Length  1.75  mm. : 
.07  Inch. 

Tampa,  seven  specimens,  on  oak  shrubs,  in  April.  I  do 
not  perceive  any  sexual  characters. 

34.  Kiilaphtlns  pllnoldes,  n.  sp. — Piceous,  sub-opaque,  sparsely 
pubescent.  Head,  with  the  eyes,  wider  than  ihe  thorax,  immersed  In  the 
tliorax  almost  as  far  as  the  eyes,  neck  and  hind  margin  of  head,  therefore, 
not  visible  ;  front  but  little  convex  transversely  ;  finely  and  densely  punc- 
tulate, eyes  large,  oblique ;  antennte  slender,  two-thirds  as  long  as  the 
body,  with  long.  stiO' pubescence,  pale  yellow,  third  and  fourth  joint  more 
than  twice  as  long  as  wide,  Ihe  outer  jolots  still  longer  ;  last  joint  as  long, 
and  s  little  wider  than  the  preceding,  obtusely  rounded  at  tip,  infuscate. 
Thomx  as  long  as  wide,  quadrate,  very  convex  tninsversely,  not  rounded 
on  the  sides,  front  margin  straight,  base  rounded,  opaque,  densely  and  llnely 
punctured  ;  sparsely  whitlsti  pubescent,  the  margins  and  lateral  vitta 
eMib  side  more  densely  pubescent,  upper  sur&ce  uneven  with  some  shallow 
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indellDite  idipressions,  with  no  dietiuct  bnsal  impression  ;  color  pjceons, 
base  and  npox  reddish .  Elytra  nitlnng.  at  base  twice  as  wide  as  the  thorax, 
parallel  at  the  sides,  sumewliat  shining,  coarser  and  less  dcDScly  puDCtured 
than  the  thorax  ;  near  the  base  with  a  reddish,  angulated,  whitish,  pubes- 
cent fascia,  neur  the  apex  wllh  several  other  whitish  pul^esccnl  spots,  which 
form  two  interrupted  fasciie.  Beneatli  piceous  ;  sterna  opaque,  finely  pubes- 
cent, densely  punctulate  ;  abdomen  glabrous,  shining,  at  base  coan«ly,  at 
tip  finely  punctulale.  Franl  legs  and  all  the  liliiic  pale,  intermediate 
femora  in (liscaie  at  base,  hind  femora  piceoua.  Len^^b  1.5  mm.;  .00  inch. 
Enterprise  and  New  Smyrna,  two  specimens,  in  which  I 
do  not  see  sexual  characters.  This  species  has  the  appear- 
ance of  a  small  Pt'mus,  a,n(l  is  distinguished  at  once  from  all 
species,  except  the  A',  venlneosus  Lee,  by  the  form  of  the  head. 
The  latter  species  has  the  head  still  more  immereed  in  the 
thorax,  the  eyes  touching  the  front  margin  of  the  thorax, 
but  is  otherwise  quite  distinct  from  X.  ptinoides. 

^.  Glipa  liieroKl<rpblca,  n.  ?p.— Elongate,  cuneiform,  black, 
head  anteriorly  densely  covered  with  yellowish  cinereous  pubescence, 
posteriorly  mure  sparsely  pubescent,  hind  margin  fringed  with  cinereous 
pubescence;  antennie  from  the  fourth  J"i"l  broadly  serrate  ;  niaxillary 
palpi  testaceous,  upper  edg^'  black,  last  joint  very  broadly  securiform,  flat, 
apical  edge  not  hollowed  out,  Tliorax  transverse,  at  apex  produced  in  the 
middle,  basal  lobe  rounded ;  densely  punctulate,  ciocreo- pubescent,  with 
the  usual  black  spots.  Scutellum  rounded  triangular,  densely  whitish 
pubescent.  Elytra  opaque,  densely  punctured,  grayish  puliescent  ;  each 
with  a  narrowed  angulatetl  line,  which  begins  at  the  scutellum  and  ends 
lit  the  side  mar^n  a  little  before  the  middle,  resembling  rudely  the  figure 
5  on  the  left,  and  on  the  right  elytron  the  same  figure  revereed.  and  with  a 
narrow  oblique  fascia  at  the  apical  third,  cinero>puhescent.  Beneath 
densely  cinereo-pubescent ;  anterior  femora  pale  testaceous,  black  at  lip, 
anal  style  long,  carinate  alrave,  at  the  tip  emarginate,  and  densely  cincreo- 
pubesccnt.  filth  ventral  segment  longitudinally  excavated.  Length  10.5- 
11.25  mm.;. 42-. 45  inch. 

Enterprise,  four  sfteeimens  in  May.  In  one  specimen  the 
penultimate  joint  of  the  maxillary  palpi  is  fringed  intern- 
ally with  dense  whitish  pubescence;  this  is  probably  the  d\ 
I  have  not  been  able  to  compare  this  species  with  G.  hilxiris, 
which,  according  to  the  description  given  by  Dr.  LeConte 
(Proc.  Ac.  Nat.  Sc,  Phil.,  1862,  p.  46),  has  the  last  joint  of 
the  maxillary  palpi  liollowed  out,  and  which  has  difl'erent 
markings  on  the  elytra.* 

■  In  four  flpeclmena  of  G.  Ai(ari»ex.imliioiJ  the  jtli  ventral  segment  Is  not  loii- 
Slludlnatly  impressed.  I.sc 
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Additional  Dr^rriptioju  of  New  Speriet. 
Br  JoBM  L.  LbConte.  M.  D. 

1.  DrBchirins  (alclger,  n.  ap— Rather  slender,  black,  verf  shiaing, 
'wMi  a  slight  brown -metallic  tinjie  ;  palpi,  antennie  and  legs  ferruginous. 
Ilead  smooth,  convex,  wilb  the  frontal  and  tranverse  impressions  deep ; 
frout  truncate,  with  small,  acute  lateral  angles.  Eyes  conTei,  proni' 
ineut,  as  usual.  Prothorai  about  as  wide  as  long,  rounded  on  the  sides, 
narrowed  in  frunt,  latent]  impressed  line  not  continued  lo  the  base.  Elytra 
with  stria;  coarsely  punctured  at  iHwe,  gradually  becoming  flaer,  obnter- 
ated  at  about  three-fourths  of  lUc  length  ;  tip  with  faint  traces  of  striie,  and 
a  rather  largo,  oblique  impression,  representing  the  end  of  ihe  7lh  siria. 
Front  tibiffi  with  a  small,  acute  tooth  above  the  apical  prolongation,  which 
is  straight  and  slender  ;  apicalspur  very  long  and  strongly  curved.  Length 
3  urn.;  .12  inch. 

Tampa  and  Lake  Harney ;  received  also  from  Dr.  Emit 
Brendcl.  This  sjtecies  is  not  as  steudcr  as  D.  ierminalus,  but 
ia  proportioned  like  D.  analis,  from  which  the  characters 
given  above  easily  distinguish  it.  D.  curvispinus  Putz.,  is 
described  as  having  the  apical  spur  of  the  front  tibise  curved, 
but  it  is  otherwise  quite  distinct  by  the  ferruginous  color, 
and  by  the  striie  of  the  elytra  not  obliterated  towards  the 
tip.  The  pnescutellar  puncture  in  this  species  is  large,  and 
the  dorsal  punctures  usually  seen  on  the  3d  interspace  are 
not  apparent. 

2.  Onota  trivlltata,  n.  sp, — Elongate,  depressed;  bright  rufo-tes- 
taceous,  .ihiQiiig.  Head  narrowed  and  rounded  buhind  tlie  eyes,  Qat,  wHli' 
out  imprc.ieions  ;  edges  larger  and  more  prniniueot  than  usual.  Prothorax 
not  as  wide  as  Ihe  head  with  the  eyes,  longer  than  wide,  narrowed  behind, 
side«  rounde<l  in  front,  then  sinuate  to  the  basal  angles  which  are  not 
rounded,  and  slighlly  divergent  ;  side  margin  reflexod,  not  very  narrow, 
dorsal  line  Rne,  basal  impressions  small.  Elytra  wider  than  the  prolhorax, 
oblong,  truncate  at  base,  somewhat  obliquely,  broadly  truncate  at  lip,  flat, 
side  margin  rctlexed,  strlte  composed  of  very  fine  punctures ;  ornamented 
with  a  comraoQ  sutural  black  stripe,  and  a  sub-marginal  one,  which  ex- 
tends along  the  apical  truDcature  to  meet  the  sulural  one  ;  the  latter  ex- 
tends to  the  2U  stria,  and  behind  the  middle  is  slightly  dilated  for  one- 
fourth  tbc  length  to  reach  the  4th  stria.  Beneath  uniform  rufu- testaceous.  • 
Length  ,'i  mm.:  .20  inch. 

Florida,  collected  by  Mr,  A.  Bolter,  of  Chicago,  to  whom 
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I  am  indebted  for  two  specimeDB.  This  beautiful  species  is 
eaeilj  recognized  by  the  peculiar  coloration.  I  have  referred 
it  to  Onola  Chaud..  because  the  4th  Joint  of  the  tarsi  is  broad, 
and  deeply  bilobed,  and  the  claws  are  pectinate.  The  teeth 
of  the  claws  are  only  four  in  number,  and  are  much  larger 
than  in  the  other  species.  The  tarsi  are  glabrous  on  the 
upper  surface.  The  last  joint  of  the  maxillary  palpi  \a  cyliu- 
drical,  slightly  oval,  and  more  than  twice  as  long  as  the  pe- 
nultiifiate  joint ;  the  last  joint  of  the  labial  palpi  is  oval, 
pointed  and  somewhat  flattened. ,  Mentum  not  toothed.  It 
\B  by  this  last  character  that  it  mainly  differs  from  Callida, 
with  which  it  agrees  in  having  two  bristles  near  the  tip  of 
the  ligula. 

3.  Platrnua  floridanUB,  n.  sp.— Dark  green,  ebiolog,  slightly 
broDzed,  aDtenote,  legs  and  under  Burfttco  piceous- black.  Protborai 
scarcely  longer  tban  wide,  sides  broadly  rouaded,  aad  finely  mari^ined  ; 
apex  emarginate,  front  angles  slightly  rouadvd ;  base  broadly  sub  trim- 
cate,  oblique  towards  the  side  angles.  wLich  are  obtuse  and  alinrat 
rounded  ;  basal  impressions  rather  long,  not  punctured  ;  dorsul  line  ex- 
tending to  ttie  posterior  trtiDSvurse  impression,  which  is  fuint.  BIytrK  one- 
third  wider  than  tlie  prothorttx,  emarginnte  at  base,  obsolctely  sinunte  at 
tip ;  stris  fine,  but  well  impressed,  not  punctured  ;  interspaces  fiiit.  3d  with 
naually  A  small  dorsal  punctures,  the  Ist  and  2d  iidjaccnt  to  the  3d  stria,  3d 
and  5th  upon  the  interspace,  4t1i  and  Glh  adjacent  to  the  3d  stria.  Hind 
tarsi  with  the  lai,  3d,  and  3d  joints  broadly  grooved  on  the  outer  aide. 
Length  9.6  mm.;  .M  inch. 

Capron  and  Lake  Harney,  abundant.  This  species  b 
closely  related  to  P.  californicus,  and  differs  only  by  the 
hind  angles  of  the  prothorax  being  much  less  distinctly  de- 
fined; in  fact,  almost  rounded.  The  size  is  usually  larger, 
so  that  the  smallest  individuals  of  P.Jloridaiius'stvo  equal  to 
the  largest  of  coZZ/brniCMs,  hut  this  is  a  character  of  small  im- 
portance.    Closely  allied  to  these  two  is  the  following: 

4.  Platynufl  texaniia,  n.  sp. — Less  shining,  with  a  green- metal  lie 

reflection.  AntennfP  black  ;  under  part  of  Ist  joint,  palpi  and  legs  testa- 
ceous ;  knees,  tarsi  and  tips  of  tibiie  blackish-plceous.  Prothoran,  as  in 
P.  Jloridanut,  eicept  tlial  it  is  a  little  wider  than  Ion?.  Elytra  simi- 
larly striate  and  punctured,  but  with  the  stri*  a  little  deeper ;  epiplcune 
testaceous,  under  surfiice  black.  Groove  of  the  outer  side  of  the  hind  tar*i 
on  the  joints  1-3  deep     Length  9-10  mm.;  .33-.40  inch. 
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Abundant  in  Texas.  For  a  good  set  I  am  indebted  to  Mr. 
G.  W.  Belfrage,  of  Clifton,  Boaque  county. 

Several  new  epeeies  of  Loxandrus  were  collected  in  Florida 
by  Messrs.  Schwarz  and  Hubbard,  and  full  seta  of  previously 
known,  but  rare  species  were  obtained.  Under  these  cir- 
cumstances, though  I  cannot,  without  reference  to  types  con- 
.tainedin  Baron  Chaudoir'a  cabinet,  prepare  an  exhaustive 
synopsis  of  the  genus,  the  following  table  of  the  differences 
between  the  species  I  have  examined  may  be  found  useful: 
Table  of  Speeks  of  Loxanorub. 

A.  Side  margin  of  pmthorai  explanaie  and  reflexed  towards  the  liind 
angles,  whicli  are  entirely  rounded  inio  the  bas<?  and  sidca  ;  anteDnte  and 
palpi  ruro-piceous,  1e^  dark  :  (apeclea  large  and  middle  sizedi. 

J).  Side  margin  of  protlionix  not  explanaie  towards  the  hind  aaglea, 
which  are  not  rectangular  :  (species  large  and  small). 

C.   Side   margin  of  protborax   not  explanate  Inwards  the  biad  angles, 
which  are  rectangular :  (specieaamall).' 
A. 

Large  species  (length  13.3-10  mm. ;  .53'.40  inch) 2. 

Smaller  apeclM.  with  hind  angles  of  proHiorax  less  broadly  rounded 
(length  10-7.8  mm.;  .40-.31  inch) 3. 

2.  Side  margin  of  prothoras  broader  and  more  distinctly  reflejted  towards 

the  base  ;  elytra  with  more  finely  piinciiilate  Btrloe,  iridescent  reflec- 
tions less  brilliant 1.  rttflexna,  n.  sp. 

Bide  margin  of  prolliorax  leaa  definitely  limllcd  towards  the  base ; 
elytra  with  less  finely  punctured  striie ;  iridescent  reflections  very 

bright 2.  Baphyrliina. 

8.  Proiboras  regularly  narrowed  from  base  to  tip.  sides  ftebly  explanaie 

towards  llie  base 3.  colatlilniu,  n.  sp. 

Prolliorax  but  slightly  narrowed  in  fi-ont;  sides  more  diatinctly  ex- 

planate  towards  the  base 4.  florldanna,  n.  sp. 

B. 

Larger  species  (length  13-9.3  mm. ;  .50-.3T  inch) 2. 

Small  species  (length  7.7-5.8  mm.;  .32-.a25  inch)' 4. 

3.  Legs  dark 3. 

Legs  ferruginous,  pnilhoras  wider  than  long,  hind  angles  obtuse,  blunt 

or   rounded  at  lip 5.  rectUB. 

3.  Protborax  wider  than  long,  hind  angles  tlightly  obtuse,  not  at  all 

rounded 6,  brerlcoUlB. 

Protborax  very  slightly  wider  than  long,   hind  i  nglea  rounded  at  the 

extreme  lip 7.  minor. 

Protb.  not  wider  than  long,  hind  uncles  not  rounded 8.  «naticQa. 
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4.  Legs  dark,  hiod  angles  of  prothorox  not  rounded  ;  elytra  vlth  a  round 
eutural  red  spot  bcbind  tlie  middle 9.  oeler- 

Legs  durk,  lilnd  aagke  or  pruiliorax  rounded  al  lip  ;  varies  with  the 
legH  brown- rcrruginoue,  BccmsiopassiQsensibljtoL.  Mfcx.  .10.  axilla. 

Legs  yellow,  bind  angles  of  protborax  rounded  at  tip 11.  velox. 

u.  Prothorax  rounded  on  tlie  eidee :  not  conspiculously  wider  than  long, 

^.  Protborax   rounded  on   tbe  sidea,  conspicuously  wider   than  long; 
p  liiilhis, 

y.  Prothorax  nearly  square,  lees  rounded  on  the  sides ;  taniatut,  piei- 

rtnlri). 


Legs  dark,  elytral  atrite  feebly  punctured.. 12.  reotamgalna,  d-  ep. 

Legs  yellow,  elylral  slria:  coarsely  punctured 13.  orenatna. 

5.  liOxandTUS  reflexm,  n.  sp, — Black,  very  Bhining,  with  Irides- 
cent reflection.  Prothorax  wider  llian  long,  feebly  emarglnatc  at  apex, 
equally  feebly  rounded  at  base,  sides  and  hind  angles  rounded  :  side  margin 
reflexed,  narrow  in  front,  tiecoming  much  wider  behind,  so  as  to  extend 
at  the  bnne  to  the  basa!  impressions,  which  arc  linear  and  deep  ;  dorsal  line 
very  fine,  transverse  imi)reBsions  obsolete.  Elytra  not  wider  than  the  pro- 
thorax, stria;  finely  punctured  in  front,  deeper  and  not  punctured  behind, 
antenntf,  palpi  and  tarsi  piceous- brown.    Length  10-13  mm.;  .40-.50iQch. 

Tampa,  not  rare.  This  fine  speciea  has  mucli  resemblance 
to  Ij.  sapbyrinus,  which  occurs  in  Louisiana;  but  on  com- 
parison, the  iridescent  refieetion  is  less  vivid,  the  prothorax 
.  is  less  rounded  on  the  sides,  the  broad  part  of  the  reflexed 
side  margin  towards  the  base  is  much  better  defined,  and 
finally  the  ety  tral  strise  are  much  more  finely  punctured  from 
the  base  to  the  middle. 

6.  Loxandrns  calathinus,  n.  sp. — Elongate -oval,  black,  very 
shining,  slightly  iridescent:  larst  and  antennx  piceous,  the  latter  'with 
joints  l-M,  and  palpi  dark  ferruginous.  Prothorax  wider  tlipn  long,  much 
narrower  in  front  Ilian  behind,  broadly  rounded  on  tbe  sides,  which  are 
broadly  but  not  strongly  cxplunale  towards  the  base:  hind  angles  dis- 
tinctly rounded  at  tip,  basal  impresftions  linear,  as  usual  deep.  Elytra  with 
the  striiB  finely  but  distinctly  punctured.   Length  8.8-10 mm. ;  .35-. 40  inch. 

Tampa,  Florida ;  not  common. 

7.  LoxandruH  florldanaH,  n.  sp.— Black,  very  shining,  irides- 
cent ;  antcnnw  and  tegs  piceous  or  blackish,  base  of  the  former,  palpi  and 
tarsi  ferruginous.  Prothorax  wider  than  long,  scarcely  narrower  in  front 
than  at  base,  sides  rounded,  broadly  but  slightly  explaoatc  towards  the 
base  ;  bind  angles  obtuse  and  more  rounded  at  the  tip  than  in  L.  ^alathinut. 


b,Goo(^lc 


1^8.] 


377 


basal  impressions  linear,  not  very  deep.  Elytra  with  the  strite  feebly  ana 
finely  puncliilftte.     Length  7.4-8.5  mm.;  .2B-.33  incli. 

Crtpron  and  Enterpriae;  abundant.  Varies  in  color  accord- 
itig  to  maturity,  so  that  the  tibiee  and  eidea  of  the  thigna 
also  become  yellow-browu.  In  some  sijeciniens  the  sides  of 
the  prothorax  are  less  distinctly  explauate,  and  such,  except 
by  their  larger  size,  are  difficult  to  distinguish  from  L.  agiUs. 
8.  E^oxandrufl  rectangnlus,  n.  ap.— BIacI;,  very  shining:  slightly 
iridescent  ;  antennie  and  legs  piceous,  or  blacltish.  Prothorax  wider  than 
long,  slightly  Darrgwer  at  tip  than  at  base,  sides  rounded,  aot  sinuate 
bcliLDd,  hind  angles  rectangular,  not  at  all  rounded  ;  side  miirgin  more 
broadly  reflexed  towards  the  base,  sides  not  explanaCe  ;  base  with  a  few 
scattered  punctures,  impi-essions  linear,  deep.  Elytra  distinctly  wider  than 
tbe  proihorux,  siriie  not  punctured.     Length  O.S  mm. ;  .2o  inch. 

Enterprise,  May;  rare.  This  species  and  crenatas,  by  hav- 
the  elytra  wider  than  the  prothorax  resemble  in  form  certain 
Platyni  and  Bembidia.  There  are  but  two  sfiecimens before 
me ;  in  the      the  elytral  strite  are  much  deeper  than  in  the  S'. 

ft.  SelenophoruB  excfout),  n.  sp.— Oblong,  teneous,  Bul>^epressed ; 
legs  and  nuleiinae  piceoua,  flrat  joint  of  ftntcnnie  ferruginous.  Prothorax 
nearly  twice  as  wi<le  as  long,  rounded  on  the  sides,  which  are  IJnely  mar- 
gined, a  little  narrower  at  base  than  at  tip  ;  hind  angles  rounded,  basal  im- 
pressions shallow,  not  punctured.  Elytra  deeply  sinuate  at  tip ;  humeri 
rounded,  stria:  fine,  iiiierspaces  flat ;  punctures  of  ihe  three  series  rather 
large  and  conspicuous.     Hind  tarsi  long  and  slender.    Length  5.5  mm.;- 

Southern  Florida,  Dr.  Palmer,  3  specimens.  Of  the  same 
size,  form  and  characters  as  iS'.  fataus,  from  which  it  difiers 
by  the  punctures  of  the  three  elytral  series  being  ranch 
larger,  and  by  the  hind  angles  of  the  prothorax  more  obtuse 
and  more  rounded.  The  outer  interspaces  of  the  elytra  are 
not  all  punctulate. 

10.  HydroporuB  seminuluni,  n.  sp.— Broadly  ovate,  lAliquely 
attenuate  behintl.  rounded  in  front,  not  very  convex  ;  rufo -testaceous, 
sbining.  Prulhorax  scarcely  perceptibly  punctulate,  with  a  line  short 
basal  stria  each  side,  which  does  not  extend  upon  llie  elytra;  the  latter 
very  finely,  though  distinctly  punctulate.  Beneath  sparsely  but  strongly 
punctured.     Length  1.3  mm, ;  M  inch. 

Enterprise,  one  specimen.  Of  the  same  size  as  H.  granum, 
but  very  diiferent  by  the  body  being  strongly  narrowed 
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behind  the  middle,  and  pointed  at  the  posterior  end.  Differs 
also  from  all  previously  known  small  species  of  the  United 
States,  by  the  thorax  having  a  very  short  basal  stria  not  con- 
tinued on  the  elytra. 

11.  Dineutes  angugfus,  n.  sp. — Narrower,  Bmaller  trnd  more  con- 
vex than  D.  discolor,  eloD  gale -oval,  slightly  narrowed  In  front,  blui^b- 
blnck,  with  slight  incialllc  glnss.  Prothorax  very  little  wider  than  the 
bead,  sides  siraiglit.  slightly  oblique,  transversely  \erj  convex.  Eljtra 
sparsely,  flaely  punctured,  sirite  obliterated  ;  sides  feebly  and  narrowly  ei- 
planale,  scarcely  undulated  near  the  H[)e:,  which  is  (9)  obtusely  pro- 
longed. Under  surface  and  legs  rufo- testaceous.  Length  0.5  mm.:  .373 
inch  ;  breadth  4.5  mm.;  .173  inch. 

Three  females,  collected  by  Dr.  Palmer.  The  marginal 
line  of  the  front  margin  of  the  prothorax  is  less  interrupted 
in  these  specimens  than  in  J>.  discolor,  but  I  do  not  think 
this  a  character  of  any  value. 

Table  of  Speeiea  of  Ochthebidb. 

The  nunit)er  of  species  of  OehOiebiut  in  our  tkuna  has  increased  to  such 
an  extent,  that  the  recognition  of  the  three  new  species  collected  by  Hr, 
Schwarz  would  be  facilltaied  by  the  description  of  those  from  other 
parts  of  the  country.  Thefollowing  table  contains  those  which  I  have  be«a 
able  to  examine  : 

Prothorax  muob  wider  than  Ions,  strongly  rounded  on  the  sides,  disc 
strongly  punctured  and  deeply  channeled 2, 

Prothorax  much  wider  than  long,  disc  lobed  at  the  sides,  discoidal  im- 
pressions fovealc.  dorsal  channel  deep S. 

Prothorax  sub -quad  rate,  less  rounded  ou  the  sides 8. 

3.  Prothorax  with  deep  discoidal  impressions  each  side  of  dorsal  channel ; 

pellucid  margin  suddenly  dilated  Inwards  at  the  base 3. 

Prothorax  with  discoidal  ithprexslons  faint  or  wanting  ;  pellucid  margin 

slightly  wider  towards  the  base 4. 

8.  Discoidal  impressions  united,  forming  a  groove  each  side  of  the  dorsal 

chsunel,  sides  of  disc  of  prothorax  curved 1.  punctieollia. 

Dbcoidal  iinprcssions  separate,  sides  of  disc  of  proiliorax  curved 

2.  diacrettiB,  n.  sp. 

Discoidal  impressions  separate,  sides  of  disc  of  prothorax  straight 

3.  reclna,  □.  sp. 

4.  Lateral  impressions  large  and  broad,  discoidal  ones  wanting 

4.  oribrioom& 

Lateral  impressions  smaller,  discoidal  small,  faint 5.  atbi^DS,  n.  sp. 

Lateral  impressions  small,  discoidal  wanting 6.  almplex,  n.  sp. 
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6.  Prothoras  sliiniDg.  elf  tral  strie  iisuallj  composed  nf  diatant  punclure3.6. 
Proihorax  1e&ssli[ning.  clytrnl  striic  or  small,  less  disinnt  punciiires.  .7. 

0.  Elytra  wiih  strife  of  small,  close-set  punctures,  not  effiiced  l>e1iiiid 

7.  tabarcnlattu,  n.  sp. 
Elytra  with  strite  of  large,  distant  puactures,  efiaced  behind. 8.  nltidiu. 
Elytra  more  coatex  and  more  oval,  striie  effaced.  ,9.  laTipannis,  □.  sp. 

7.  Disc  uf  protliurax  lobcd  behind  the  front  angles. . ,  10.  foveloollls,  n,  sp. 
Disc  of  prothorai  not  lubcd  tieliind  Ihe  front  angles 

U.  benafOBaos,  n.  sp. 

8.  Prothoraz  with  dorsal  channel  fine,  interrupted,  or  obsolete '..9. 

Protliorax  with  dorsal  channel  deep,  entire 10. 

8.  Discoidal  impressioos  of  prothorax  furming  sinuate  lines ;  dnreal  line  in- 
terrupted  12.  BOQlptaa,  D.  sp. 

Discoidal  impressions  yajue,  connected  tranaverBcly  ;  dorsal  line  obso- 
lete  13.  Holmbargl. 

Discoidal  impre^lona  forming  fine,  sinuate  lines  ;  dorsal  line  fine,  ab- 
breviated ut  each  end 14.  Uneatuo. 

10.  Discoidal  Impressions  deep,  not  confluent,  prolhorax  more  transverse, 
and  feebly  punctured  (ruverts  towards  No.  4' IS.  Intermptna. 

12.  f>chthebiU9  digcretus,  u.  sp.—Dull  brownish-bronze,  elong- 
ate-oval, moderately  convex  ;  head  with  sirongly  impressed  frontal  suture  ; 
frout  sparsely,  hind  part  coarsely  punctured,  with  two  large  foveie,  and  a 
small  posterior  impression.  Prolhoras  twice  as  wide  na  long,  much 
rounded  on  tlie  sides,  pcllncid  margin  very  narrow,  dilated  inwards  at 
base;  disc  greenish -bronze,  strongly  punctured,  deeply  channeled,  with 
two  deep,  oblong  impressions  each  side,  and  another  halfway  to  the  lat- 
eral margin.  Elytra  but  slightly  wider  tlinn  the  prothornx,' strife  deep, 
closely  punctured,  fainter  and  nearly  ohliterated  at  tip.  Legs  and  under 
surface  dull  tectacL'ous.     Length  2  mm. ;  .073  inch. 

California,  San  Mateo,  Gilroy  and  San  Diego;  Mr.  G.  R. 
Crotcli ;  Dr.  Horn  baa  received  a  emaller  specimen  from 
Canada.  Kcaerables  O.  panctkdlis,  but  is  smaller  and  less  ro- 
bust,and  the  outer  dorsal  lines  are  interrupted  so  as  to  form 
two  deep  impressions. 

13.  Ochtbeblufl  reclns,  n.  sp. — Oval,  convex,  dark  brouzed.  not 
very  shining.  Prolhorax  twice  as  wide  as  long,  pellucid  margin  rather 
broad,  rounded  on  the  sides,  suddenly  dilated  inwards  near  (he  base  ;  disc 
with  tbe  outline  struiglit  from  tlic  front  angles  to  the  posterior  deep  emar- 
ginailon  :  convex,  deeply  and  coarsely  punctured :  dorsal  line  deep,  dis- 
coidal impressions  deep,  nearly  united,  Intcral  impressions  large,  deep. 
Elytra  with  strife  of  large  anil  deep  quadrate  punctures.  Logs  dark-testa- 
ceous.    Length  14  mm.;  .00  inch. 

Fort  Tejon,  Oal. ;  Mr.  Crotch,  one  specimen.    Related  to 
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0.  discretus,  but  very  different  by  the  sides  of  the  disc  of 
the  prothorax  being  quite  straight  for  nearly  two-thirds  the 
length. 

14.  Ocbthebiiu  attritus,  n.  sp.— Elongate  oval,  bronzed.  Head 
sparsely  bwt  strongly  punctured,  wilU  two  occipital  fovei,  and  deep  frontal 
suture.  Protliomz  wider  tlino  long,  narrowed  i>eliind,  pellucid  mnrgin 
very  narrow,  Tisible  only  behind  llie  iniddle  :  disc  strongly  punctured,  not 
lobed  at  tlie  sides,  dorsal  chanoel  deep,  discoidal  iiupressions  smalt,  eupa- 
raCe,  lateral  impression  broad,  shallow.  £lytra  less  sbining.  striffi  com- 
posed of  nearly  square,  close-set  punctures,  not  obliterated  at  tlie  tip.  Be- 
neath blackish,  legs  testaceou.i.     Length  1.5  mm. ;  .06  inch.  . 

Hanlover,  March,  one  specimen.  Related  to  0.  cribricot- 
lis,  lint  much  narrower  ami  ainallei-,aud  with  distinct, though 
not  deep,  diecoida!  iinpresaions, 

15.  Oclitliebiuti  simplex,  n,  sp,— Oval,  moreconvcK,  bronzed,  less 
sbining.  Huad  S|wrsely,  3tn>ugly  puucturvd,  with  two  occipital  foveie, 
and  deep  frontiil  suture,  Prothonii  wider  than  long,  slightly  iiarrowtMl 
behind,  pellucid  margin  very  narrow,  visible  behind  Ibe  middle;  disc 
strongly  puuctured.  not  lobed  at  the  sides,  dorsal  channel  deep,  discoidal 
impressions  scarcely  visible  ;  lateral  inipressioiia  nearly  obsolete  ;  a  snutll, 
shallow  fovea  is  seen  near  tlie  hind  angle.  Elytra  with  rows  of  closc-sul, 
not  very  fine  punctures,  not  obliterated  behind-  Legs  testaceous.  Length 
1.2  mm.:  -048  inch. 

Hanlover,  March,  one  specimen.  Very  much  smaller  and 
more  convex  than  0.  cribricolUs,  with  the  latei'al  inipressioQS 
small  and  indistinct. 

16.  OchlheMufl  InberculatUH,  n.  sp.— Longer  and  lesa  convex 
than  A.  nJtidui,  piceous- bronze,  shining.  Head  with  two  large  fovciE.  and 
deep,  transverse  suture.  Prothorax  wider  than  long,  sides  moderately 
rounded,  pellucid  margin  represented  only  by  a  small  lateral  s|iol.  and  one 
at  the  bind  angles  ;  disc  not  punctured,  dorsal  channel  very  decji,  dia- 
coidal  impressions  very  deep;  each  side  a  small,  round  fovea  in  front  of  the 
middle,  a  longer  slightly  oblique  one  behind  the  middle,  and  another  one 
ne.irtbe  side,  which  is  strongly  lobed  ;  the  proiongntions  of  the  disc  to  (be 
anterior  angles  are  very  conve.t,  forming  a  large  tubercle.  Elylnt  with 
stria;  composed  of  small,  close. set  punctures.  Beneath  piceo- testaceous. 
Length  1.5  mm.;  .08  Inch. 

Moqui  villages,  New  Mexico,  Dr.  Horn. 

;    0.  foM. 

Lake  Superior;  Fort  Yuma,  Cal.    Tho  synonym  belongs 
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to  a  specimen  which  differs  only  by  the  punctures  of  the 
elytral  strire  being  leas  distant.  Allied  to  this,  but  appa- 
rently distinct  ia: 

17.  Ochtbebliia  lacTlpenniB,  n.  sp.— Dark  pi coous- bronze,  very 
coDvex.  shmiD!!;.  of  the  same  form  ns  O.  nitidat.  IIuiul  with  two  large 
deep  toveiB,  and  a  deep  transverse  suture.  Protlioran  with  deep  dorsal 
Viae,  two  Btnall  fovcfe  each  side  ia  front  of  (hi'  middle,  a  deep  impression 
near  the  apical  margin,  towards  tlie  aniorlor  angle  ;  sides  dcpply  lobed  as 
in  O.  nllidut,  peilucid  margin  broad.  witU  an  undulated  oiitUne.  Elytra 
with  deep,  humeral  fosste ;  striie  obsolete,  traced  only  by  a  few  fine,  dis- 
tant puQciures  near  the  base.  Under  surface  plceous,  legs  testaceous. 
Lenglli  1.;)  mm.;  .Ot  inch. 

Tejon,  California;  one  specimen,  Dr.  Horn,  It  is  possible 
that  this  is  an  extreme  variety  of  0.  nitidas,  but  until  the 
intermcdiute  forma  are  collected,  it  should  properly  be  known 
under  a  ditferent  name. 

18.  OchtbebiiiH  fovelcollifl,  n.  ep, — Closely  resembles  0.  nitidut, 
but  the  elytra  are  longer,  more  obliquely  narrowed  liehiml,  and  llio  strife 
are  composed  of  rather  large,  close-set  punctures,  not  less  disiinct  towards 
the  tip.  From  0.  taberealaUm,  it  differs  by  broader  prolborax,  with  larger 
lateral  pellucid  spot,  and  broader  anterior  lobes  of  the  disc.  IvCngth  1.2 
mm.i  .018  inch. 

Enterprise  and  Lake  Harney,  Florida,  May ;  not  rare. 
10.  Ochtliebiiia  benefoftsuB,  n.  ap. — Oval,  moderately  convex, 
bronzed,  shining.  Head  sparsely  jiunctiired,  with  two  very  large  fovcfe 
connected  behind;  transverse  suture  deep.  Protliorax  wider  than  long 
(pelhicid  margin  t)  disc  with  tlic  aides  straight  from  the  anterior  angles  to 
the  middle,  then  strongly  narrowed  to  the  base  (making  a  concave  outline 
whiuh  must  be  filled  with  membrane  in  well  preserved  specimens); 
sparsely  punctured,  dorsal  channel  very  deep,  dlscoidal  impressions  dee|i, 
the  posterior  ones  connected  in  a  horse  shoe  form.  Elytra  with  strine  com- 
posed of  punctures  distant  from  each  oilier  about  their  own  diameters, 
basal  foas)B  small.'  Beneath  plceous,  legs  testaceous.    Length  1.5  mm.;  .06 

New  Jersey,  Dr.  Horn.  Nearly  of  the  same  form  as  0. 
nitidus,  but  different  by  the  disc  of  the  protborax  not  being 
lobed  at  the  side  behind  the  front  angles,  as  well  as  by  the 
style  of  sculpture,  which  is  more  simple,  and  tends  towards 
0.  Holmbergi  and  allies. 

'20.  OchthebtuR  flcnlptUH,  n.  sp. — El  on  gate -oval,  greenish -pi  ceous, 
slightly  bronzed,  shining.    Head  sparsely  punctured  with  deep  frontal  au- 
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turc,  and  ihree  occipital  fovete  of  equal  size.  Prothorax  broader  Ihau  long, 
distinctly  narroned  behind;  pellucid  margin  rounded,  dilated  inwards 
towards  the  base  :  disc  Tuubly  lubi'd  at  the  sides ;  feebly  punctiilate  at  the 
middle,  more  distinctly  towards  the  sides ;  with  two  vague  transvene  Im- 
pressions, one  before,  the  other  behind  the  middle  :  dorsal  line  inlemipted, 
sometioies  obsolete,  discoida)  lines  sinuate,  well  marked;  lateral  im- 
presalOD  large.  Elytra  with  rows  of  fine,  closesct  punctures,  not  c&ccd 
lunards  the  tip.    Legs  dark  testaceous.    Length  1.5  mm,;  .OS  inch. 

Gilroj,  California,  Mr.  Crotch;  Arizona,  Dr.  Horn.  A 
nearly  similar  epccimen  from  Canada  is  also  in  his  collec* 
tioti ;  it  is  rather  stouter  in  form,  and  the  prothorax  is  more 
narrowed  behind,  but  I  am  unwilling  without  a  larger  series 
of  specimens  to  consider  it  distinct. 

RHINOSCEPSIS  n,  g.  (Pbelaphid^x:.) 

Head  aub-pentagonal,  a  liiiie  longer  than  wide,  sides  parallel  behind  the 
eyes,  base  truncate,  hind  angles  rectangular,  rounded  at  tip.  AnienDte 
inscrtiid  under  a  narrow  frontal  protuberance  (whicb  projects  over  the 
mouth,  somewhat  like  the  prothomcic  horn  of  Notoiut),  1st  and  2d  Joints 
thick,  Uic  former  nearly  twice  as  long;  3d-8th  small,  nmnded;  9th  rounded, 
a  little  larger;  lOlh  slightly  wider  ;  11th  ovate,  acutu  nt  tip.  longer  than  the 
three  preceding  united.  Maxillary  pnlpi  as  long  as  the  head,  slender,  last 
Joint  ovate  acute,  similar  in  form  to  the  last  joint  of  the  anlennce.  Prut  borax 
pentagonal,  not  convex,  with  a  deep  suh-inlernipted  dorsal  channel,  and  a 
transverse  impn.'ssion  behind  the  middle.  Elytra  not  convex,  with  a  deep 
Eutural  stria,  a  line  dorsal  one  near  the  sutiiral.  a  sub-apical  fovea  near  ibe 
sides,  and  a  marginal  stria  nearly  as  deep  as  the  sulural.  Dorsal  surface  of 
abdomen  broadly  margined,  segments  l-3d  equal  in  length.  Tarsi  with  a 
single  cliiw. 

1^.  Penultimate  ventral  segment  strongly  and  broadly  emarginate,  last 
segment  longitudinally  impressed  ;  front  libiie  much  thicker  at  the  middle, 
gradually  attenuated  at  base  and  tip. 

9.  Last  ventral  segment  large,  semi -circularly  impressed  in  front.  wltU 
a  few  long  hairs  intermixed. 

21.  R.  lllKtrialU<«,  n.  sp. — Brown,  sub -depressed,  not  shining,  flnciy 
pubescent.  Head  with  two  occipital  foveie  and  an  elongate,  but  not  deep 
frontal  impression  ;  eyes  very  small,  rounded  :  protborox  scarcely  widtr 
ihnn  long,  dorsal  channel  deepest  at  the  Intersection  u  ith  the  transverse 
Impression.  Elytra  with  sulural,  and  marginal  strife  very  deep,  a  fine 
dorsal  stria  near  the  sutural.  and  sub-apical  fovea  near  (lie  marginal  stria  : 
surface  Rncly  punctulale ;  wider  than  the  protliorax,  j^radually  broader 
from  the  base  almost  to  the  apical  truncFiture.  Abdomen  a  little  longer  than 
the  elytra,  finely  punctulate.    Length  1  mm. ;  .041  Inch. 
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Enteqirise  and  Tampa.  This  genus  e  ;hibits  an  odd 
mixture  of  charaefera.  It  resembles  in  form  and  sculpture 
tlie  new  species  of  Ithexius  described  below,  and  has  also  the 
appearance  of  Trkhonyx.  but  it  differs  from  those  genera  by 
the  insertion  of  the  antennte,  which  are  approximate,  and 
situate  under  the  frontal  protuberance,  which  is  longer  than 
in  any  other  genua  yet  known  as  belonging  to  our  fauna.  It 
resembles,  so  far  as  I  can  judge  by  the  figure  and  description, 
the  Grecian  genus  Panapkantas  Kiesenw.  Berl.  Ent.  Zeitschr. 
ii,  49,  pi.  3,  f.  iv. 

32.  Bhexius  itubiitriatus,  n.  sp.— Larger,  dnrker  and  less  convex 
tlrnn  It.  iuteulptvi.  Head  witli  two  Tovcec  aod  a  IVoninl  imprcssioo  ;  occiput 
very  finely  carinate  ;  eyes  small.  Frotliorax  finely  channeled,  wiiU  three 
large  impressions  near  ibe  base.  Elylro  with  lissal  margin  elevated,  |  oBt- 
basat  fovete  deep,  esch  with  four  fainl  strite,  of  which  the  sub-autural  one  is 
longer  and  m<Jre  dislinct,  the  others  ejclendiog  only  to  aboul  the  middle. 
AntennfB  with  the  BlU  and  10th  joint  less  suddenly  larger  than  in  fl.  in- 
»culpl'i$.     Length  1.5  mm  ;  .06  inch. 

Tampa,  April,  one  specimen,  under  old  leaves. 
23.  Trimlum  convexDlam,  n.  6p. — Pnle  nifo- testaceous,  shining, 
slightly  pubescent.  Head  with  a  hirge  deep  angulatcd  impression,  front 
concave,  occiput  couvbx,  smoutli.  Prothomx  longer  tlian  wide,  convex, 
sulKordate,  rounded  on  the  sides  in  front,  then  narrower  and  broadly 
sinuate;  disc  ~i:  ootli,  with  a  Irnnsverse  Impression  near  ihc  bnsc  ;  this 
impression  is  slightly  angulated  at  the  middle,  and  extends  on  the  sides, 
but  does  not  terminate  In  a  lateral  fovea,  as  is  the  case  In  T.  partulum. 
Elytra  convpx,  deeply  bifoveale  at  base,  sulural  siria  fainl,  dorsal  one 
short.    Length  7  mm. ;  .028  inch. 

Tampa,  May,  one  specimen.  I  have  one  quite  similar 
from  Illinois.  Mr,  Ulke  has  received  specimens  from  Ten- 
nessee. 

34.  Trimlum  caliromlcum,  n.  sp.— Allied  to  T.  globiferttm, 
but  larger  and  stouter,  bright  red  brown.  Head  with  an  angiilated  ~ 
pressioa  ending  behind  in  two  large  foveie  ;  occiput  convex,  smooth,  t 
tliorux  rather  wider  than  long,  not  very  convex,  narrower  behind  ;  fovete 
large,  coimectcd  by  a  deep  transverse  line.  Elytrn  nearly  twice  as  wide  as 
the  prnltioras,  sparsely  punctulalc  ;  bnsal  fovcie  small,  autural  stria  deep, 
dorsal  fine,  extending  for  two-thirds  the  length  of  the  elytra.  AnlcnnEe 
nitli  the  last  joint  ovale,  acute  at  tip,  not  so  large  as  in  T.  globife 
Length  1.3  miii.:  .03  inch. 

California,  a  specimen  kindly  given   me  by  Dr.  Horn, 
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The  largest  of  our  species  aiid  easily  recognized.     T.  clavi- 
corns  Miiklin,  may  possibly   be  this,  but  the  description  is 
noteuflicieotly  definite  to  permit  its  identification. 
35.  Trimium  puncticolle.  n.  sp.— Eloni^te,   redbrown  :  head 

wilh  an  angiilftled  line,  ending  behind  ;  in  small  fovcte  ;  occiput  broadly 
convex,  not  impressed.  Prothorax  convos,  longer  timn  wide,  rounded  on 
the  sides  in  front,  narrower  behind;  fovete  large,  connecting  line  deep,  disc 
Uticly  and  distinctly  punctured.  Elytra  oblong-oratc,  wider  behind  ;  basal 
Toveie  large,   eutural  stHa  deep,   dorsal  stria  short.     Length  .9  rom.  .035 

Arizona;  many  specimens  were  found  in  an  ant'e  nest  by 
Dr.  Horn. 
20.  Trlminin  simplex,  n.  ep.— Very  small,  pale,  rufo-tcslaccou?, 

less  sliining.  finely  pulwHCent.  Head  with  a  deep,  angulated  impression, 
ending  each  side  behind  in  a  large  fovea.  Prolhorax  convex,  longer  than 
wide,  with  a  largo  basal  fovea  on  the  declivity  of  the  side,  connecting  traDS- 
verse  line  obsolete.  Elytra  not  very  convex,  bifoveale  at  base,  sulural  stria 
distinci,  dorsal  stria  very  short.    Length  .5  mm.;  .03  inch. 

Tampa,  one  specimen.  This  ia  the  smallest  Paelaphide 
known  to  me,  being  smaller  even  than  T.  americanum. 

Four  other  species  of  Trimium  in  my  collection,  though 
not  belonging  to  this  zoological  district  may  here  be  conve- 
niently described. 

27.  Trimium  discolor,  n.  sp.— Elongate,  clicstnut-brown,  slightly 
pubescent,  abdomen  dariter.  Hi'ad  with  two  small  fovea;,  and  an  arcuated 
frontal  impression  ;  vertex  sUghtly  punclulatc.  convex,  faintly  channeled 
or  foveate  bL'bind.  Prothorax  longer  than  wide,  convex,  with  a  deep,  an- 
gulated impression  near  the  base,  whirh  terminates  in  a  small,  lateral  fovea 
upon  the  dcHexcd  part  of  the  sides.  Elytra  bifoveate  at  base,  outer  fovea 
deeper  than  in  the  other  species,  sutural  stria  line,  dorsal  one  short.  Ao- 
tenniE  and  legs  ferruginous.  Palpi  siiort,  a  little  longer  than  the  Isl  and 
2d  joints  of  the  antenna: :  tlie  9th  and  10th  joints  of  the  latter  are  trans- 
verse.    Length  .0  mm.;  ,035  inch. 

One  3|iecimon,  Louisiana.  I  have  adopted  the  name  pro- 
posed by  Dr.  Zimmermann. 

28.  TriBoium  foveicolle,  n.  sp. — Elongate,  bright  nifo-lestaceous. 
very  slightly  pubescent.  Head  convex,  smooth,  with  a  fovea  each  side 
above  the  eyes,  and  a  transverse  angulated  frontal  impressed  line.  Pio- 
tliorax  longer  than  wide,  convex,  with  three  sub-bnsnl  foveie.  connected 
by  a  transverse  impressed  line  ;  the  lateral  foveie  are  larger,  and  situated 
on  the  declivity  of  the  sides.  Elytra  bifoveate  at  hose,  sutural  stria  deep, 
dorsal  one  short.  Autennte  with  0th  and  10th  Joints  transverse.  Length  .9 
mm.;  -085  inch. 
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Cambridge,  Massachusetts;  Mus.  of  Comp.  Zoology;  one 
specimen,  collected  in  December,  by  Mr.  H.  G.  Hubbard. 
The  palpi  are  rather  short,  with  the  last  joint  ovate-pointed 
as  in  the  preceding,  but  it  differs  from  that,  as  fromi  all  the 
others  in  our  fauna,  by  the  fovea)  of  the  head  being  much 
nearer  the  eyes.  The  eyes  are  more  lateral  and  prominent, 
and  have  not  a  shallow  groove  and  elevated  margin  above 
them.  This  margin,  though  not  strongly  marked,  is  seen 
in  the  other  species,  and  separates  the  upper  surface  of  the 
cranium  from  the  sides. 

TabU  of  iperifH  of  Trimicm. 

Eyes  far  down  on  the  sides  o(  the  lietkd.  with  a  shallow  groove,  and 
slightly  elevated  margin  above  llicm  ;  fovete  on  upper  surface  distant 
(rom  tbe  eyes 2. 

Eyes  lateral,  more  praiiiincDt,  fovcK  not  distnnt  from  Ihem  ;  thoracic 

foveic  deep,  connected  aa  usual  by  a  transverse  line 

1.  foveioolla,  D.  sp, 

2.  Prolherax  less  conven,  wider  tlian  long 3. 

Prothornx  more  convex,  longer  than  wide 4. 

3.  Head  with   deep   arcuated  impressions  ending  behind  in  Inrge  fovete, 

front  suddenly  declivous  ;  elytra  deeply  foveate  at  base,  dorsal  stria 
short ■ 2.  globllenim. 

Head  with  the  anterior  part  of  impression  effaced  or  less  deep,  front  ob- 
liquely declivous  ;  elytra  with  small  buaal  foveie,  dorsal  slriu  line,  half 
the  lengtU  of  tlie  elytra 3.  impunctatnin. 

Head  willi  an  angulated  impression  ending  behind  in  large  fovete  : 
elytra  with  small  basal  fovete,  dorsal  stria  fine,  two-thirds  the  length 
of  the  elytnk 4.  caUfomicnm,  n-  sp. 

4.  Lateral  fovea  of  prolhorax  large,  ccnnecling  transverse  line  deep.  ...5. 
Liater.ll  fovete  small 6. 

5.  Proihoras  finely  and  distinctly  punctured  ;  head  wiib  a  large  angulated 

impression,  occiput  convex,  smooth  ;  elytra  deeply  foveate  at  base, 

sutural  stria  deep,  dorsal  stria  very  short 5.  poDCtlcolle,  n.  sp. 

Protliorax  out  punctulate,  head  scarcely  punctulate,  witb  an  arcuate 
impression,  and  two  small  fovete  ;  occiput  con  vex,  eltghtiy  channeled  ; 
color  dark  chestnut 6.  dlwalar,  n.  sp. 

6.  Elytra  oblong-ovate,  as  usual,  moderately  widened  from  the  base 7. 

Elytra   strongly  ovate,   narrow  at  the  base,   gradually  much  wider 

behind 10. 

7.  Transverse  line  of  prothorax  very  deep. S. 

Transverse  line  of  prothonix  faint 9. 

8.  Head  scarcely  punctuhktc,  fovefe  lar^^e,  frontal  impression  a  fine  Irans- 
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TcreeliDe  ;  occipul  lees  convex,  bIijiIiIIj  impressed  at  Ibe  middle  ;  pro- 

tliorax  less  elongate,  more  rounded  on  the  eidcs 7.  parvalnm- 

Head  smooih,  witti  an  ungulated  imprcEsioa  ending  behind  in  foves  ; 

occiput  convex,  finely  carinalc 6.  convsxnltun.  n.  ep. 

Q.  Hecid  Bmoolh,   with  &  deep  aagulated  impreeeion,  ending  behind  in 

fovea);   occiput  convex  not  impressed.     Size  very  small 

9.  drnpley,  n.  np- 
10.  Head  very  distinctly  punctulalc,  fovece  and  impreBsion  broad  not  deep  ; 

occiput  not  cliannelird  ;  (color  pale  rufo -testaceous) UX  dnbtmn. 

Head  smooth,  with  adtepangulated  iuipressiun  ending  behind  in  fovete  : 
occiput  with  a  shallow  fovea  ;  IninaverBc  line  of  protharax  very  deep  : 

elytm  very  convex,  sutuml  stria  faint 11.  amailcaiimii. 

Note.— In  T.  foceicalle,  globifernm.  inpuncthtumnodealifornieumtheTe 
are  two  fine  short  impressed  lines  at  tlie  base  of  the  dorsal  surface  of  the 
sbdomeu,  as  in  many  species  of  Bryazii. 

29.  EuplectuB  deMlts,  n.  sp, — Elongate,  somewhat  depressed, 
brown  ;  outennte.  palpi  iind  legs  paler.  Head  with  a  deep,  acutely  an gu late 
impression  ending  behind  in  two  foveie  ;  occiput  elevated,  not  impressed. 
Protborax  with  large  lateral  basal  fovex,  nn  aneulaled  posterior  impres- 
sion, and  a  deep,  interrupted  dorsal  channel  ;  the  baaal  part  extCDding  to 
the  transverse  impression,  the  discoidal  part  nllaLntujr  neither  the  impres- 
sion nor  the  apical  margin .  Elytra  with  deep  sulural  stria,  and  short  dorsal 
one  ;  basal  foves  not  large.     Length  .0  mm.;  .036  inch. 

Tampa,  May,  one  8i>ecimeii.  Not  larger  than  E.  pumiluSy 
but  quite  distinct  by  the  more  eloiigale  and  depressed  form, 
and  by  the  doi^al  channel  of  the  prothorax  less  deep,  aud 
more  completely  interrupted, 

30.  EnplectuB  tenuis,  a.  sp.— Elongate.  less  depressed,  brown  ; 
elytra  darker,  antenna,  palpi,  and  lego  paler.  Head  with  a  deep,  arcuated 
impression  ending  behind  in  foveiE  ;  occiput  convex,  very  feebly  impressed. 
Protborax  with  large,  lateml  fovex,  and  an  anj;ulated  posterior  impression, 
dorsal  channel  very  fine,  not  extending  to  the  apical  margin,  sub-tnter- 
rupted  near  llie  transverse  impression.  Elytra  with  deep  sutural  stria  ; 
dorsal  stria  flue,  extending  to  the  middle.     Length  .?  mm. ;  .028  inch. 

Capron,  May,  one  specimen.  Xearly  i^lated  to  E.  debilis, 
but  moi^  pubescent,  with  the  front  more  convex,  the  impres- 
sioD  curved  rather  than  anpulated,  and  the  dorsal  line  of 
the  protborax  finer.  The  following  species,  though  not  be- 
longing to  the  same  district,  is  closely  allied: 

36.  EuplectUH  integer,  n.  up.— Elongate,  dark  brown,  slightly  pu- 
bescent, aulenna;,  I'alpi,  and  legs  paler.  Head  with  two  large  fuves.  not 
connected  by  an  impression  ;  front  convex,  but  not  prominent.    Prothorax 
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with  deep  lateral  foTeie ;  posterior  aD|;u1ated  impregsion  deep,  dorsal  line 
wanting.  Elytra  witb  ^ecp  suturni  stria,  dorsal  strin  wanting,  represented 
only  bv  tlie  small  basal  fuvca.     Length  .7  mm, :  .028  inch. 

Detroit,  Michigan,  one  Bpcciiucii ;  Messrs.  Hubbard  and 
Schwarz.  This  species  resembles  in  specific  characters  cer- 
tain Trimium  (e.  g.  parvulum,  convezutum),  but  is  easily 
recognized  by  the  less  convex  body,  the  more  broadly  mar- 
gined abdomen,  and  smaller  antennal  club. 

32.  Eupleclua  cavicollia,  a.  ap. — Elongate,  red-brown,  nnely 
pubescent.  Head  with  a  deep  curved  impre^ion,  ending  behind  in  Toveffi  : 
front  promincDt,  occiput  moderately  convex,  not  very  shining.  Prolliorax 
more  dilated  on  the  sides  than  usual,  with  three  very  large  posterior  foveie, 
Dot  conn  ecled  by  a  transverse  line;  dorsal  line  very  Sne,  abbreviated  in 
front  Elytra  with  suturul  stria  deep,  basal  I'ovete  small,  dorsal  atriie  want- 
ing.    Length  1,2  mm.;  ,05  inch. 

Tampa,  May  ;  one  specimen.  Very  distinct  from  the  other 
specicB  in  ray  collection  by  the  large,  separate  foveas  of  the 
prothorax. 

33.  Acylopboru§  denmiB,  n.  sp. — Black,  shining;  head  and  pro- 
thorax  glabrous,  of  the  same  form  and  sculpture  as  In  the  other  species. 
Elytra  dcDsely,  not  very  finely  punctured,  sub-opaque,  clothed  with  fine, 
dark  pubescence.  Abdomen  slightly  iridescent,  pubescent,  punctures  iw' 
coming  more  sparse  behind  ;  ventral  segments  strongly  iridescent.  Legs  (in- 
cluding front  caxm)  reddish -brown.  Antennie  piceous,  black  at  base, 
Joints  3-7  longer  than  wide,  though  not  entirely  equal  either  in  length  or 
breadth  ;  3d  joint  a  little  shorter  than  the  '2d.     Length  5,5  mm, ;  .21  inch. 

Enterprise,  May ;  one  specimen.  Larger  than  what  I  con- 
sider as  A.  pronus,  equal  to  A.  pralensis,  but  easily  known 
by  the  punctures  of  the  elytra  more  dense  than  in  either. 

34.  Acylophoras  flavlpeii,  n.  sp,— Shining  black  above,  piceous 
beneatb  ;  head  and  prothorax  ae  usual.  Elylra  coarsely  and  not  densely 
punctured,  sparsely  pubescent.  Abdomen  hairy,  strongly,  not  densely 
punctured.  Legs  (including  front  coxie)  testaceous,  Antennte  not  longer 
than  the  head  aud  prothorax,  piceous  black,  l>ase  of  1st  Joint  nearly  testa- 
ceous ;  joints  3-10  equal  in  length,  gradually  increasing  in  thickness,  and 
closely  approximated,  outer  ones  transverse  ;  2d  joint  fully  as  long  as  the 
3d  and  4th  united.    Length  4.5  mm.;  .18  inch, 

Oapron,  May;  one  specimen.  Smaller  and  more  slender 
than  A.  pronus,  with  which  it  agrees  in  sculpture,  but  difiers 
in  the  untennse  and  color  of  the  legs. 

The  species  of  this  genus  resemble  each  other  very  closely, 


b,  Google 


LeConlf.l  OOO  [Ftb.l. 

and  except  A.  JlavicolUs,  wh]ch  tias  the  prothorax  yellow,  are 
to  be  sejiarated  only  by  slight  dift'ereHccs  in  tlio  projHjrtioii 
of  the  joints  of  the  antetinie,  and  the  punctuation  of  the 
elytra. 

Table  of  Sptckt  of  Actlophokuh. 

Antenne  with  2d  Joint  distinctly  longer  than  tkl,  nearly  cqnal  to  3d  and 

4tti  united  ;  protlioraK  more  strongly  narrowed  in  front 2. 

Antcnnit  with  2(1  Joint  ncttrly  or  qu'ic  oa  lung  as  3d 3. 

3.  Protliomx  jelloiv,  elytra  densely,  strongly  punciured 1.  flavicoIUa. 

Prolbomx  black,  elytra  \a^&  densely,  but  sti'oiigly  punctured. 2.  proniu. 

8.  Antennte  with  Joints  3-3  longer  and  more  sic tidur 4. 

Antennie  with  joinls  3-10  equal  in  lenglh  :  elytra  strongh-,  not  densely 
punctured 5.  flairipea,  n.  sp, 

4.  Elytra  finely,  not  densely  puiiclurcd 3.  prataiuls. 

Elytra  strongly  and  densely  punclurt'd 4.  denaiu,  n.  sp. 

A.  gilnnsis  Lee.  doea  not  seem  sufficiently  distinct  from  -i. 
promts  El'. 

Mr.  Fauvel  {Faun.  Gallo-Rhen.  iii,  542)  states  that  A.  pra- 
lensis  Lee.  ie  tlie  same  with  A.  ghtbrkoUis  of  Eucope.  I  Lave 
not  compared  specimens,  but  think  that  the  Hner  punctua- 
tion of  pratensis  entitles  it  to  distinct  recognition,  and  that 
Mr.  Fauvel's  remark  will  apply  better  to  some  of  the  black- 
legged  varieties  of  what  we  consider  A.  pronus. 

35.  Quedlus  ferox,  n.  sp.— Elongate,  linear,  black,  very  shining, 
antennte  and  lej^s  blackish  or  piccous.  Uead  oval,  strongly  narrowed  be- 
hind, and  constricted  at  the  neck,  which  if  not  slender:  sides  before  and 
behind  the  eves  spursiily  punctured  ;  a  scries  of  five  seiit^rous  punctures 
each  side  above  the  eyes ;  nearer  the  middle,  opposite  the  5th  one  is  a 
6th.  Eyes  not  prominent,  occupying  the  middle  third  of  the  length  ot  the 
head.  Prothorax  longer  than  wide,  not  narrowed  in  front,  sides  straight. 
parallel  nearly  tn  the  apex,  where  they  are  m  xlerately  rounded,  nlightly 
sinuate  near  the  base  ;  apex  eniarginale,  base  rounded  ;  there  arc  3  punc- 
tnres  eacli  aide  on  tbe  apical  margin,  one  near  Mie  mare;in,  and  oae  on  the 
disc,  about  onetbirU  the  length  ;  (here  is  also  a  large,  lateral  puncture  near 
the  margin,  in  front  of  the  middle  :  three  small  marginal  ones  behind  the 
middle,  and  a  few  on  the  basal  miirgin.  Elytra  smooth,  with  obsolete  sn- 
tural  stria,  and  3  small  sub-sutural  punctures  :  there  is  also  a  dorsul  scries 
of  4  very  small  punctures.  Dorsal  segments  slightly  iridescent,  rather 
densely  ]>unclurcd  and  puliescent,  with  long,  lateral  and  apical  sets. 
Beneath  blackish -piccous,  strongly  punctured,  slightly  iridescent.  Length 
8.5mm.i  .34  inch. 
Enterprise,  May ;  also  found  in  Louisiana,  Canada   and 
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Afassachusetts.     The    last    ventral    segment   in    the   c?   is 
broadly  and  feebly  enmrgiiiuted,  aiid  the  front  tarsi  dilated. 
Anuther  eiKicieaof  the  same  group  of  the  genus,  which  has 
not  been  thus  far  represeuted  in  our  fauna  is : 

36.  QuediDS  Ternfx,  □.  ap. — Less  elongate,  narrower  in  front  and 
behind  ;  liUck,  very  shining,  aniennie,  palpi,  and  legs  a'en  black.  He&d 
oval,  moderately  constricted  at  base,  neck  ratlicr  tliick,  punctulate  each 
8i<]f  :  space  lieliind  tlic  eyes,  and  extending  l)eneatli  to  llie  lateral  line 
dni'ly  punctured  .  snb-octilur  puncttircg  two.  aupni'dculars  also  two ;  each 
side  ncnr  llio  anterior  one  is  one  small  puncture,  and  liehind  the  posterior 
one,  on  the  occipital  declivity  is  another  large  one.  Protlioras  scarcely  aa 
long  as  Ihe  basal  widlli,  narrowed  in  front,  eidea  rounded,  apes  emarginate, 
base  strongly  rounded  ;  apical  punctures  three  on  each  side  ;  discoidai  but 
one  ;  lateral  one,  large,  situated  near  tlie  margin,  and  one-fourth  the  length 
from  Ibe  front  angle;  there  are  but  two  small  basal  punctures,  in  the 
margin  ilsulf,  the  ouler  one  at  the  much  rounded  hind  angle.  Scutellum 
Inrge.  smooth.  Elytra  smoDtli,  sulural  slria  deep,  with  a  puncture  in  front 
of  tiic  middle  ;  dorsal  scrii^s  of  4  or  li  large  punctures.  Dor^l  segnieots 
very  sparsely  jiuncturcd  and  pubesccnl,  sides  and  apex  with  long  sel«  ; 
yeDlral  Ecgnients  equally,  sparsely  punctured.     Length  1?  mm.;  .48  inch. 

Massachusetts,  Michigan,  Canada,  rare.  The  front  taral 
are  dilated  in  both  sexes;  the  last  ventral  segment  is  longer, 
and  scarcely  perceptibly  emarginate  in  the  c?. 

87.  [j].  Cryptobiuna  floiidanuin,  n.  i'p.— Shining,  hairy,  with 
erect  pubescence,  black,  becoming  brown  towards  the  lip  of  Ibe  abdomen, 
antennie  brown,  legs  paler.  Head  ns  long  as  the  prothorax,  and  widcrthan 
it,  oblong,  somewhat  narrower  In  front  of  the  eyes,  which  arc  convex  and 
modcraiely  prominent ;  base  and  hind  angles  rounded,  surface  strongly 
punctured,  front  nearly  smooth,  Protdoniv  one-half  longer  than  wide, 
smooth  dorsal  stripe  broad,  sides  strongly  punctured,  the  punctures  form- 
in!;  in  places  short  irregular  scries.  Elytra  longer  (ban  the  prothorax, 
strongly  rather  densely  punctured.  Abdomen,  dorsal  surface  finely  and 
sparsely  punctured  ;    ventral  surfuce  similarly   punctured.      Length  10.4 

9  Second  and  third  ventral  segiuenis  with  a  short  transverse  groove, 
bearing  stitT  sets. 

Enterj>rise,  May ;  one  specimen.  This  species  is  similar 
in  form  and  sculpture  to  C.  badium,  but  the  color  is  ditt'erent, 
and  the  3d  apparent  ventral  segment  (?)  has  a  transverse 
fold  similar  to  that  of  the  2d.  In  C.  earolinuin  the  second 
ventral  segment  has  ( 9 )  a  transverse  fold,  with  a  row  of  stilt 
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bristleB,  but  the  3d  segmeot  is  foveate  aa  in  the  c?  of  tbe 
species  of  that  group. 

The  species  of  this  genus  have  become  so  niimeroos  in  oar 
fauna,  that  the  following  table  will  be  found  useful  for  their 
recognition : 

TaiU  of  Specie!  of  Crtptodiuk. 

SideB  of  head  parallel,  hind  aoglea  stroogly  rounded X 

Head  graduiilly  narrowed  behind  ihc  eyes B. 

Head  sliort  and  semi  circularly  rounded  behind  the  eyes C. 

S.  Last  joint  of  maxillary  palpi  conical,  hair  as  long  as  the  3d  Joint A. 

Last  joint  of  maxillary  palpi  amall,  acicuiar,  one-third  as  long  as  the  3d 

joint,  which  is  more  thicltcncd  at  tbe  tip D. 

Last  joint  o(  maxillary  palpi  very  small,  not  conical,  one'foarth  as  loo; 
as  the  3d  joint,  which  is  tumid,  much  thickened  at  the  tip E. 

A.  d^  3d  ventral  segment  foveate  near  the  base  and  with  a  long  and  broad 
apical  process,  extending  over  the  next  segment,  and  furnislicd  with 
long  aliflf  black  sette  ;  3d  segment  with  a,  short  transverse  fold  at  the 
middle  ;  $  with  2d,  or  2d  and  3d  ventral  segments  each  with  a  traos- 

verse  fold  or  fovea 2. 

(J'  6th  ventral  segment  deeply  and  acutely  emarginate,  sometimes  al- 
most to  the  base  ;   $  ventral  segments  not  impressed  nor  foreate. .  .6. 

3.  Uniform  chestnut  brown,  feet  testaceous  yellow 3. 

Rufo- testaceous,  head  and  abdomen,  except  last  two  segments  black,  or 

dark 4. 

Black,  last  ventral  segments  brownish,  antcnnee  brown,  legs  testaceouB.5. 
8.   9  ^  ventral  segment  with  a  transverse  fold  at  the  middle...!.  bjuUnin- 

9  3d  ventral  segment  not  impressed  ;  head  less  convex  and  more  paral- 
lel than  in  C.  badiuia 2.  pliottiiamun. 

$  2d  vcniial  segment  not  impressed  ;  head  with  aides  more  gradually 
rounded  behind  ;  last  two  abdominal  segments  paler.3.  texanom,  n.sp. 

4.  9  with  2d  ventral  segment  foveatc  ;  head  and  abdomen  black,  last  two 

segments  pale 4.  btcolot. 

9  as  above,  head  only  black  (immature) a.  malanooeptialnm. 

5.  ?  2d  and  3d  ventral  segments  each  with  a  short  transverse  fold  at  the 

middle 5.  floridaimin, 

$  2d  ventral  segment  with  a  transverse  fold,  Sdfoveate 6.  oaroUuiun. 

0.   Black,  shining,  antcnnte  dark  brnwn,  legs  testaceous 7. 

Black,  shining,  legs  and  elytra  bright  nifiius ;  the  latter  with  a  broad 
black  stripe  extending  from  the  Imse  to  the  middle 7.  aeUatnm. 

7.  Antennte  brown  ;  punctures  of  prothorax  finer 

Prothorax  strongly  punctured  ;  antennie  brown. 8.  callfomicim^ 
Prothorax  strongly  punctured  ;  antenniE  yellow. .9.  flavloome,  i 

8.  Sides  of  head  parallel  behind  the  eyes 9. 

Head  wider  behind  the  eyes 12. 
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9.  Elytra  not  longer  than  prothorax 10.  ptQlip«B. 

ElylTs  longer  tbnn  thorax,...' IL latsbiicola. 

B.  ^  6th  ventral  Bcgmeot  triangularly  emarginate  ;  $  2d  and  3d  vcntntl 
segments  not  impressed.  Prothorox  with  d^irsal  series  or  punctures  ;  sides 
very  spars:?!?  punctured.  Elytra  very  coarsely  punctured.  Last  joint 
of  m&xillary  palpi  conical,  half  as  long  as  the  3d  in  itrpenUnum,  smaller 
in  eribratam. 

Sliiniojc,  black,  aotennte  brown,  legs  and  elytra  bright  njfona  ;  protho- 
rax  of  usual  form,  neck  stout 13.  cribratnni. 

fbining,  bright  rufous,  front  of  bead,  protborax  and  last  two  segments 
of  abdomen  block;  prothnrai  narrowed  in  front;  bead' with  sides 
more  obliquely  rounded  beliind,  neck  sinnli.* 14.  Berpentinnni. 

C.  Head  short  behind  tb'e  eyes  and  semicircularly  rounded ;  eyes  large, 
promineot,  looking  forwards,  in  consequence  of  the  front  being  suddenly 
contracted  into  &  broad  inuzEle  ;  antenna  mure  distant  from  the  eyes  than 
usual  1  maxillary  palpi  lon^  and  slender,  last  joint  conical,  one. third  the 
length  of  the  preceding  ;  hind  trochanters  very  acute  at  lip.  ^  with  the 
4th  ventral  segmoJit  prolonged  behind  into  an  acuie  triangular  process  ex- 
tending to  the  hind  margin  of  (he  5th  segment ;  slightly  foveate  at  the 
middle  ;  3d  and  3d  segments  tumid,  wUh  an  acute  edga  near  the  hind  mar- 
gin ;  7th  veniral  acutely  emarginate  except  in  tugubre;  ?  3d  ventral 
with  A  round  flat  tubercle. 

Brown,  sparsely  setose,  head  sub-opaque,  sparsely  and  finely  punctured; 
prothorax  sparsely  and  finely  punctured,  with  a  broad,  smooth,  dorsal 
stripe  ;  elytra  finely  and  densely  punctured  and  pubescent ;  legs  rufo- 
testaceousf j IS.  prosptolena,  a.  sp. 

D.  Head  prolonged  behind  the  eyes,  as  usual  ;  maxillary  palpi  with  3d 
joint  more  thickened  at  the  tip,  4th  small,  acicular,  conical,  less  than  one- 
third  as  long  as  tlic  3d  joint ;  (^  with  3d  ventral  segment  lobed  behind. 
Black  species,  antennffi  and  legs  pale  rufous. 

Head  shining,  coarsely  and  sparsely  punctured,  elytra  coarsely  punc- 
tured, almost  in  rows 2. 

Head  opaque,  finely  and  densely  punctured,  front  sparsely  punctured  ;  ? 
!Jd  and  4th  ventral  segments  deeply  transversely  impressed,  setigeroua 

at  the  middle  ;  elytra  densely  punctured 16.  despectnin. 

2.  Head  long,  sides  nearly  parallel  behind  the  eyes  ;  in  both  sexes  the  2d 
ventral  segment  has  a  small  fovea  bearing  two  black  spines,  in  one  sex 

the  3d  segment  has  also  a  small  fovea 17.  lugnbra,  n.  sp. 

Head  somewhat  obliquely  narrowed  behind  the  eyes  :  9  ^^  "-"^  3d  ven- 
tral segments  with  small  impressions 18.  obUqnmn,  n.  sp. 

Head  obliquely  narroweil  behind  the  eyes,  which  are  larger ;  $  3d  and 
8d  segments  not  impressed 19.  parootn,  n.  sp. 

■Tbis  specie*  seems  allied  to  C.  Tmiti  Sharp.  Staphyl.  Amaioii  Valloy,  Trans. 
Lonil.  Ent.Hnc.  1876,221;  tbese  twospecipiBtiiiH-anupproach  tolhegenusOpAltei. 

tCryptoblum  ungualum  and  effUai/iicum  Sharp,  op.  cit.  supm,  220,  seem  allied 
b;  (he  furm  uf  tlie  head  to  thin  rcmnvkabtu  speclee. 
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E.  Head  prolonged  behind  the  eyes  hs  usual ;  mnxillary  palpi  with  3d 
Joint  lumid,  4[li  very  sninll,  Bciculnr  not  conical,  less  than  oue  fourtii  tlie 
lengtb  of  the  3d  joint ;  i^  with  3(1  veutrul  segment  lobed  beiiind. 

Cylindrical,  coarsely  punctured,  sbining,  black,  aniconce  and  legs  tesUt- 

ceouB;  ($  not  known.) 30.  pnalUoin. 

Slender,  brown,  more  nncly  punctured,  size  much  smaller,  legs  pale ; 
(^  not  known.) 21.  lepldom,  n.  sp. 

88.  [3,]  CiTPtoMum  texanum,  n.  sp,— Casta neoua,  sparsely  pu- 
besttent.  form  and  sculpture  exactly  its  in  C.  badium,  except  that  the  seg' 
menCs  1-4  of  llie  abdmnun  arc  black,  and  the  5th  and  Sth  rufous,  just  as  in 
C.  bieolor.    Length  8-11.2  mm.;  .33-.«  inch. 

rf.  3d  ventral  segment  with  a  long,  obtusely  rounded  process,  setose  at 
the  sides  and  tip,  and  a  deep  round  fovea  near  the  anterior  margin  ;  2il 
segment  with  two  small  approximate  sctlgcrous  fovcs  at  the  middle. 

9-  3d  and  3d  ventral  sogincnts  not  impressed. 
Bosque  Co.,  Texas,  Mr.  G.  W.  Belfrage.     Difters  from  C. 
badium.  only  by  the  color  of  the  abdomen,  and  by  the  ira- 
presaion  of  the  2d  ventral  segment,  which  in  that  species  is  a 
transverse  fold  in  both  sexes. 

S9.  [8]  CiTptobliiin  callfornicutu,n.  sp.— Shining,  black,  pu- 
bescence  line.  Head  elongate,  parallel  behind  the  eyes,  hind  angles  and 
base  rounded,  strongly  punctured  ;  fnmt  smooth,  witli  4  or  0  diatant  punc- 
tures ;  eyes  rather  convex,  as  long  as  the  space  from  their  front  margin  In 
the  insertion  of  the  antcnnie.  Prolhorax  narrower  tlian  the  head,  sinnolb 
dorsal  stripe  wide,  sides  sparsely  punctured,  punctures  rattier  irregularly 
placed.  Elytra  strongly  and  densely  punctured,  not  longer  than  the  pro- 
thorax,  abdomen  finely  and  rather  densely  punctured.  Antenns  brown, 
legs  piceo  testaceous.     Length  8  mm.;  .32  inch. 

(5^.  6th  ventral  segment  narrowly  emarglnate  for  onc-balf  its  length  ; 
base  of  e.margi nation  roundcd- 

California  and  Vancouver  Island.  Differs  from  C.pallipea 
by  the  much  stronger  punctuation,  and  much  narrower  and 
less  triangular  omar^ination  of  the  6th  ventral  segment  of 
the  male. 

40.  [9.J  Crjptotoinm  flavlcorne,  n.  sp.— Black,  shining,  pubes- 
cence fine  ;  head  oblong  oval,  less  strongly  punctured  tlinn  in  C.  califgrni- 
rum,  from  smooth  wilb  a  few  scattered  punctures.  Prothorax  scarcely 
narrower  than  the  bead,  very  slightly  wider  behind,  smooth  dorsal  stripe 
wide,  sides  sparsely  and  strongly  punctured,  punctures  not  irregularly 
placed.  Elytra  densely  less  strongly  punctured,  less  shining,  not  longer 
man  the  prothorax.  Abdomen  Unely  and  densely  punctured.  Antenna 
and  legs  yellow  testaceous.  Eyes  of  the  same  size  as  in  C.  (■alifomicum, 
but  less  convex. '  Lengths  mm.;  .32  inch. 
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Massachusetts  and  Lake  Superior,  two  females.  DifFera 
fi-oni  C".  ]>nllipes  by  the  head  lioiiig  lor)ger  smd  more  parallel, 
and  the  aiiteniiEe  yellow  instead  of  brown.  The  elytra  are 
more  finely  punctured,  while  those  of  the  prothorax  arequite 
perceptibly  coarser. 

41.  [13. ]  C'rrptobium  Inmlduin,  n.  sp.— Slender,  black[sh- 
browD,  pubcscenci:  floe.  Head  Hiibovalc.  gradually  a  little  wider  bcliiad 
the  eyes,  which  arc  ralhcr  smallur  (han  Id  the  two  preceding  siKcica ; 
densely  punctured,  front  less  sliining.  nearly  smooth.  Prolliorax  elongate- 
obloog,  slightly  but  pcrcupiibly  narrower  behind,  smooth  dorsal  stripe 
broad,  ill  defined,  sides  spivrs.'ly  and  finely  punciurcd.  Elytra  not  longer 
thaD  the  prothorax,  densely  rather  dnely  punctured.  Alidomeii  finely 
punctured.  Antenna,  palpi  and  legs  dull  ferruginous.  Length  0.5  mm.; 
.37.i  inch. 

(J-  0th  ventral  segment  deeply  eraargioate  for  one-half  of  its  length. 
San  Jose,  California ;  found  by  me  in  March,  1860. 

42.  [lo.]  Cryptobinmprospiciens,  n.sp-— Brown,  less  shining; 
pubescence  fine.  Head  finely  not  densely  punctured,  bc  mi -circularly  rounded 
behind  the  eyes,  which  are  large  and  prominent:  front  produced  into  a 
broad  muzzle  with  high  antenna]  ridges,  so  us  to  malie  a  h/oud  frontal 
concavity,  which  is  nearly  smooth,  marlced  only  by  a  few  large  punctures. 
Prothorax  elongate,  slighily  rounded  on  the  sides,  narrower  thantlie  lii^ad  ; 
eniootli  dorsal  stripe  wide,  not  distinctly  deflned  ;  sides  very  sparsely  and 
finely  punctured.  Elytra  not  longer  tban  prothorax,  finely  punctured. 
Abdomen  not  eliining.  scarcely  perceptiiily  punctiilate.  Anlennte,  palpi 
and  legs  paler  brown.    Length  8  mm. ;  -ZZ  inch. 

(^  3d  ventral  segment  with  a  lung  triangular  lobe  nearly  acute  at  tip, 
setose  at  Ibe  sides  and  end;  (here  is  a  small  transverse  fovea  at  the 
middle ;  Otii  ventral  segment  triangularly  cinarginate  for  nearly  half  ila 
length.     $  3d  ventral  witli  a  n>UQd  flat  slightly  elevated  tubercle.' 

Bosque  Co.,  Texas,  Mr.  G.  W.  Belfrase;  Arizona,  Dr. 
Horn.  Tins  species  is  an  excellent  exatiiple  of  what  is  not 
unfrequently  seen  in  other  families',  the  union  of  characters 
which  define  two  or  more  separate  grouj«  of  species,  with 
some  peculiar  (Sharacter.  In  this  instance  the  sexual  charac- 
ters of  the  d^c?  of  the  two  groups  of  §  A  are  united,  but  the 
fortu  of  head  is  quite  different  from  that  seen  in  cither  of 
them.. 

43.  [17.]  C.  Iagul>re,n.8p.— Slender  cylindrical,  shining  black;  legs, 
palpi  and  antcnn'ie  yellow,  the  latter  darker  at  the  base.  He;id  as  long  as 
the  prothorax  and  very  little  wider,  simraely  sirongly  punctured,  punctures 
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smaller  Riid  indistiDct  upon  the  rront.   Protboras  with  smooth  dorsal  stripe 

bmad,  Bides  strongly  eparsely  pUDCturcd.  Elytra  nith  railier  large  puac- 
turca  armnged  soiiienhat  in  rons.  Abdomen  sparsely  finely  puDciured, 
tip  and  posterior  border  of  segments  brown  ;  ventral  segments  browo. 
Length  G  mm,:  .34  inch. 

c^  and  9  2d  ventral  segment  with  a  small  tubercle  bearing  two  small 
stout  black  sets  resembling  spines  i  (f?  3d  ventral  segment  marked 
with  a  small  fovea. 

Tho  lost  joint  of  the  maxillary  palpi  is  aboDt  one- third  the  length  of  the 
8d  joint.     Tlie  elytra  area  Utile  shorter  tban  the  prothorajc. 

Tampa  and  Enterprise;  three  9.  On  examining  seven 
specimens,  I  find  no  difference  in  the  ventral  segment'!,  ex- 
cept that  in  all  of  them  the  2(1  (apparent)  segment  ha."!  a 
small  transverse  impression  and  fold,  bearing  spines;  while 
in  two  of  them  the  3d  segment  has  also  a  small  round  fovea 
at  the  middle,a  little  nearer  the  front  than  the  hind  margin. 
There  is  no  difference  in  the  size  of  the  head. 

44.  {18.]  Cryptobiam  oMiquum,  n.  sp.— Slender,  cyli-idrical, 

shining,  black  ;  anlennse,  palpi,  and  legs  yellow.  Head  as  long  as  the  pro- 
thorax,  distincily  wider,  sides  obli(|uc  behind  the  eyes,  and  bruadly  round- 
ed :  eyes  rather  large,  con  veil ;  sparsely  punctured,  front  smooth,  with  only 
a  few  scattered  punctures,  the  smooth  space  prolonged  behind  10  between 
the  eyes.  Protliorai  with  smooth,  dorsal  stripe  wide,  not  well  defined  :  sides 
sparsely,  strongly  punctured,  punctures  arranged  almost  in  rows.  Elytra 
coarsely  punctured,  here  and  there  almost  in  rows.  Abdomen  sparsely 
punctured,  nearly  smooth  towards  the  tip,  which  is  brown.  Length  U  mm.; 
.24  inch. 

^  3d  ventral  segment  with  a  long,  triangular  setose  process,  rounded  at 
tip  ;  3d  and  'id  segments  uot  distinctly  impressed. 

9  2d  and  3d  ventral  seguients,  each  witli  a  very  small  biselose  fovea. 

Tampa;  April,  one  pair.  Quite  different  from  C.  lugubre 
by  the  form  of  the  head. 

45.  (10  ]  CryptoMum  parcum,  n.  sp.— Cylindrical,  shining, 
black,  antcnnsi,  iHilpi,  and  legs  yellow.  Head  as  long  as  the  prothorax, 
distinctly  wider,  sides  oblique  behind  the  eyes  nod  broadly  rounded  ;  eytfl 
rather  large,  convex;  punctured  as  in  0.  obliguum.  Prothorax  with 
amoo:h  dorsal  stri|>e,  sides  sparsely  coarsely  punctured  in  rowii.     Elytra  as 

.  long  as  the  prothnrax,  coarsely  punctured,  here  and  there  Id  rows.    At}do- 
men  sparsely  less  flaely  punctured,  tip  brown.    Length  6  mm.;  .24 inch. 
$  2d  and  3il  ventral  segments  not  impressed 

Cedar  Keys  ;  June, one  ?,  Differs  from  CoW/juum  chiefly 
by  the  less  slender  form,  coarser  punctures  of  the  prothorax, 
and  absence  of  ventral  imprefisiona. 
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46.  [31.]  CrjploMum  lepldnm,  □.  sp.— Slender,  less  convex, 
ferrHgioous,  shining,  pubescence  fine.  Head  ov«l,  nearly  lui  long  as  tlie 
prollinrax,  and  wider  Uian  it,  sides  mncii  rounded  lieliind  the  eyea,  which 
»re  rather  large  and  convex  ;  spnraely,  equably  punctured,  Ironl  not  lessso 
than  the  rest  of  the  surface ;  there  are  two  long,  but  not  deep  fronlal  im- 
pressions. Prothorux  with  smooth  dorsal  stripe  narrower  than  usual,  lim- 
ited each  side  by  a  row  of  points,  which  becoiuesa  slightly  impressed  stria 
towards  the  base  ;  sides  rather  apirsely  punclnred.  almost  in  rows.  Elytra 
distinctly  longer  than  the  prothorux  donacly.  rather  finely  punctured.  Ab- 
domen sparsely  punctured.     Legs  paler.     Length  3.8  mm.;  .15  inch. 

Bosque  County,  Texas,  Mr.  G.  W.  Belfrage.  two  V.  The 
ventral Begmenta  are  not  impressed.  A  very  small  and  pretty 
species,  leas  convex  than  the  others  in  our  fauna. 

47.  PBederusobllteratUM.  n.  sp.— Elongate,  slender,  reddish-yel- 
low, shining ;  head  and  last  two  abdominal  acgmcnta  black :  above  yellow  ; 
elytra  blue-black  ;  autcnnfe  brownish  at  the  middle.  Head  sparsely  punc- 
tured, slightly  wider  Ihan  the  prothurax  :  the  latter  elongate  oval,  feebly 
sparsely  punctured,  elytra  not  longer  than  the  prothorax,  sparsely  but  not 
coarsely  punctured  at  the  base,  nearly  smooth  behind  the  middle.  Dorsal 
segments  very  sparsely  and  finely  punctured.     Length  5  mm.;  riO  inch. 

n^  SlKth  ventral  cleft  nearly  to  the  base  ;  cleft  wide,  rounded  at  the  an- 
terior esiremity. 

Southern  part  of  Florida,  Dr.  Palmer;  Mr.  E.  P.  Austin 
gave  me  a  similar  specimen  as  found  at  Cambridge,  Massa- 
chusetts. This  species  is  easily  distinguished  by  the  finer 
punctures  of  the  elytra  becoming  gradually  obliterated  be- 
hind. 

Larger  aeries  of  specimens  have  indicated  to  mo  the  neces- 
sity of  some  modifications  in  the  table  of  species  of  this 
genus  published  by  Mr.  Austin,  (Proc.  Bost.  Soc.  Nat.  Hist. 
xix,  47);  and  I  would  propose  to  substitute  for  it  the  fol- 
lowing synopsis ; 

Tablt  of  Bpeda  of  Padbrds. 

Head  not  flattened  in  front 2. 

Head  Battened  in  front fbnioraUs. 

2.  Episloina  not  margined  in  front 3. 

Episloma  concave,  Strongly  margined;  half  of  thighs,  knees  and  greater 

part  of  tibiK  dusky grandia. 

Epialoma  not  concave,  finely  margined ripaiina. 

8.  Anlennfe  browu,  pale  only  at  base *. 

Antenofe  with  base  and  outer  joints  pale ' 5. 
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4.  ProUiorax  ovale 

PnUhonix  nviil 

5.  PioMuimx  ovate & 

Pri>tLi>rax  ovnl 7. 

6.  Elytra  eliorler  IMn  protltoraK,  anteDoie  llilckcned  estcrnBl1y..palnaaia. 
Elytra  as  long  as  protliorax,  aDtenoEe  very  elighily  thicker  c sterna II y  .. 


7.  Head  as  usual,  rather  broadly  oval,  elytra  BiroiiglypuQclurcd.  longer 

tlmo  protliomx florldainu. 

Head  narrower,  oval,  but  Bligblly  wider  llian  tlic  prolboras  ;  puDCtures 

of  elytra  effacod  behind" : obllteratns,  n.  sp. 

46.  Palaininns  flavlpennls,  n.  sp. — RcJ  bronrn,  sUining,  sparely 
sulosc,  elytra  yellow-testacuuiis,  scarcely  lunger  Iban  tbc  prulborax.  An- 
tennie,  palpi  and  legs  pale  yellow.  Sculp:ure  as  in  the  o:ber  species.  Pro- 
tboras  stron^ily  punclureJ,  disc  aub-carinatc  totvar<ls  ibc  base  ;  nut  wider 
than  loQ^,  ovate,  inucb  narruwcd  behind,  sides  oblLi|<ic,  slightly  rounded. 
Leng;b3.4nim.;  .13  inch. 

Tampa,  Enterprise  ami  Capron ;  not  rare.  Agrees  in  color 
witli  P.  paUipes,  but  diifera  by  the  smaller  size,  and  by  tbe 
elyti-a  being  as  long  as,  or  very  little  longer  than  the  pro- 
thorax.     Abdominal  segments  alike  in  both  sexes. 

The  sjiccies  of  Palaminus  agree  in  form  and  sculpture,  and 
the  antennse,  palpi  and  legs  in  all  are  pale  yellow.  The  other 
characters  enable  those  in  our  fauna  to  be  distinguished  aa 
follows: 

TahU  of  Speriei  of  Pai.aminus. 

Pieeous,  elytra  rufous  or  testaceous ;  terminal  scgmeuu  of  abdomen 
alike  in  tiolh  sexes,  not  cmarginale,  nor  incised 2- 

Unirorni  pale  testaceous,  aljdumen  Biimulimcs  darker 3. 

2.  L'lrger,  elytra  rufous,  twice  as  long  as  pruthums 1.  paUipas. 

Smaller,  elytra  as  long  ns  the  prolhonix 2.  flavipwuiU,  n.  sp. 

S.  Elytri  much  longer  tha:i  the  prolliorax ..4. 

Elytra  scarcely  longer,  si)inc:iLn'js  shorter  than  the  protliorax 5. 

4.  (^  Tth  ventral  segment  with  two  narrow  incisluus,  in:ddlc  lobe  broad, , 
rounded  at  tip  ;  ?  same  segment  feebly  eniiirginate.S.normilla,  n.  sp- 

(^  Till  ventral  with  middle  lube  contorted  and  un^yinmctric.illy  curved, 
broadly  truncate  at  tip ;  $  same  segment  deeply  and  broadly  trian 
gularly  cmai'gin;tlc 4.  tastaoeos. 

'NorE,—-!  hRVe  omitted  P.  iifliii,  whirli  beloiiRs  toadllTerenI  group  ot  npeclea 
having  llio  color  nciirly  unKurm  lehUievims.  i*.  a'tail'atU  AUHtln,  dn^R  nnl 
differ  rr.mi  comjmf'ii,  l^c.  By  ii  coiilti.luii  ot  >i|>celinPiia  llie  roiiiarkt  »r  Mr. 
Aoslin  cimci-TnlHS  r  yn^'uli'  .Aiistlri.iirp  Uirurrecl :  the  »i>ptU'-  U  easily  kiiowp 
by   llio  laruo  nlzu,  equul  to  r./^',i;ru:is,  and  iliu  Biri>iiBl>"  margined,  i-micave 
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cf  7tli  ventral  with  niitUIle  IoIhj  longer  and  narrower,  unsjminetricBlly 
curved,  cuiicave  ftii<l  imncitlc  at  lip ;    $  same  ecginejit  dL-cplj'  iucIsL-d, 

incisiun  routidcd  at  base 5.  oontoitns,  □■  sp. 

5.  Elytra  evidently  larger  than  the  protliorax 6. 

Elyira  not  larger  than  the  protliorax 7. 

9.  Elytm  with  more  distant  and  less  coarse  punctures;   prothnrax  but 

slightly  narrowed  behind 6.  Uvidiia. 

Elyira  with  less  distant  and  coarser  punctures;  p roth orax  much  nar- 
rowed bi-hind 7.  ciibratiu,  n.  sp. 

Elytra  with  amnllcr  piiiiclures ;  prolhorax  less  narrowed  heliind 

8.  pninlliiB,  a.  sp. 
7.  Elyira  with  large  deep  distant  punciures 9.  latvalia> 

49.  Palaminas  normallH,  n.  sp.— Yellow- testaceous,  shining, 
aparaoly  selose.  Prothnrax  transverse,  very  slighlly  narrowed  behind, 
rounded  ou  the  sides.  Elytra  twice  as  long  as  the  prothorax,  mlher  densely 
but  not  coarsely  punctured.     Length  2.8  mm,;  .11  inch. 

rp  Tth  ventral  sL'gmunt  with  two  n'.trrow  incisions  extending  about  one- 
third  the  length  ;  middle  lobe  broad,  truncate  behind. 
9  7lh  ventral  segment  feebly  emarginnle. 

Georgia  and  South  Cutolina.  Easily  distinguiahcd  fttun 
/*.  leslactus  anJ  conlorlas  by  the  sexual  character. 

50.  Palaaiinus  testaceus  Er.  Siapliyl.  G83.     Length  3.8  mm.; 

3^  7iU  ventral  segment  with  two  deep  narrow  incisions,  middle  lobe  un- 
syni metrical,  curved,  bruiully  truncate  at  lip. 

9  7lh  ventral  wiih  a  <leep  and  bnv.ul  triangular  emarginalion. 
Illinois;  one  pair  collected  by  Mr.  li.  D.  Waldh. 

61.  Palaminus  coatortus,  n.  sp  — Or  the  same  Torm  and  color  as 
P.  leit'icem,  yclliiw-iestace.ws,  abJa:ni:ii  a  little  d.irkor.  Prothor.ix  sliglitly 
narrowed  behind,  roundjd  on  the  aides.  Elytra  twice  as  long  as  the  pro- 
thorax,  lessclosuly  but  mure  strongly  punctured.  Length  3,ri  mm.;  .10  inch. 

^  Tth  ventral  segment  with  two  narrow  deep  incisions  ;  midclle  lobe 
narrower,  curved,  convex,  bent  and  emarginate  at  tip. 

$  7tU  Vi^ntral  deeply  om^irgin.ite  for  onu-h:tif  ilio  length,  emarginaiiou 
with  panillel  sides  and  rounded  base. 

Tuinpa,  Sand  Point,  Enterprise  ;  not  rare. 

33.  Palaminas  cribratus,  n.  sp.— Yellow  testaceous,  shining, 
sparsely  pilose;  al)d»mun  darker.  Head  and  prolhorax  aparsely  punc- 
tured, the  latter  nearly  as  long  as  wide,  ovale,  much  narrowed  behind, 
rounded  on  the  skies.  Elytra  a  little  longer  than  the  prothorax.  coarsely, 
but  not  spirsuly  punctured.     Length  2.8  mm.;  ,11  inch. 

Tanipi;  one  spocimjn,  without  sexual  characters  iu  the 
laat  abdominal  segments. 
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5!t.  PalamiDai  pumllns,  d.  sp.— Much  smnlter,  ycllow-iesiace- 

OU3.  sliiniDg.  sjiaraely  pili>sc.  Head  aad  prolborax  spnrsely  punctured, 
the l»ller Dearly  tislongns  wide.  oviil«,  somewhat  Darrowi'dbebiud,  rouaded 
on  tlic  sides.  Elytra,  a  little  longer  tliau  the  prollinrai,  strongly  Dot  densely 
punctured.     Length  2.1  mm.;  .03  Inch. 

(^  7ih  vflntral  segineiit  wiih  the  posterior  margin  obliquely  truncate  esch 
Bide  and  an gu title  itt  the  middle. 

9  7tb  veDtrnl  segment  broadly  rounded  ut  tip. 

.  Enterprise  and  Tampa;  rare.  Differs  from  P.cribralushj 
smaller  size,  prothorax  less  narrowed  behind  and  elytra  less 
coarsely  punctured. 

54.  PalaminuBlarTaltsLec.,  New  Sp.  Coleopl.  (Smiths.  8  vo.) 40. 

In  this  species  llieliead  and  prothorax  are  sparsely  and  cimrsely  punctured; 
tlie  prothorax  is  noiirly  as  wide  as  long,  ovale,  strongly  narrowed  behind, 
and  »)hliquo  on  llie  sides,  as  in  P.  cribi-alua  ;  tiie  elytra  are  not  longer  than 
the  pnithorai  and  a  little  narcower,  convex,  very  coarsely  and  Bparaely 
puuciurcd.     Length  3,1  mm.;  .13  inch. 

New  Yorlc,  Tennessee;  Palatka  and  Tampa,  Florida. 
No  sexual  differences  are  apparent  in  four  specimens  ex- 
amined. This  sjiecioB  closely  resembles  P.flavipennis,  but 
can  be  distinguished  from  immature  specimens  of  that  spe- 
cies by  tlio  elytra  being  a  little  narrower  than  the  prothoi-ax, 
and  by  the  smooth  dorsal  line  of  the  latter  not  being  ele- 
vated towards  the  base, 

5,1.  Brachypepluiglaber,  n.  ap.— Elongate,  very  depressed,  red- 
brown,  abdomen  piceous.  Head  and  protliorax  finely  ratiier  densely  puaC' 
lured,  the  latter  more  than  one-half  wider  than  long,  scarcely  narrower  in 
'  front,  sides  nearly  straiglit,  slightly  rounded  near  the  anterior  margin, 
which  \%  truncate  ;  sides  finely  margined,  narrowly  c\plaiiate  towards  ibe 
hiud  angles,  which  are  rectangular.  Sculellum  finely  punctured,  traasveree, 
B-sided.  Elytra  aboul  twice  as  long  as  the  prothorax,  striie  punctured,  well 
imprcsse<l.  Interspares  flat,  each  with  a  row  of  punctures.  Dorsal  segmcDls 
Sparsely  punctulate.  fiinbritt  widest  behind,  narrowest  at  the  middle,  with 
the  inner  outline  concave  ;  fimbria  of  last  segment  widest  at  base,  gradually 
narrowed  behind.     Length  3.3  mm.;  13  inch. 

Enterprise;  May.  Differs  from  all  the  tropical  American 
species  described  by  Murray  (Trans.  Linn.  Soc,  London, 
xxiv,  296),  by  the  absence  of  pubescence.  It  therefore  be- 
longs to  Iiis  siib-genus  Leioprjdus,  thus  far  known  ouly  from 
Western  Africa. 
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8M1CRIPS,  n.  g.    (MoNOTOMiD^). 

Body  eloD gate,  aubcyliDdrical,  resembling  in  minULtureanarrow  specica 
of  Ips.  Head  as  wide  as  tbe  prothornx,  nut  narrowed  bebind  tbe  eyes, 
which  are  smckl).  rouadcd  and  coavex;  Dnrroned  ia  froat  of  tlie  eyes,  cpi- 
stoma  wider  than  long,  with  sides  parallel.  Ecparaled  from  the  liead  by  a 
Tery  deep  froqlal  suluw.  Labruin  traosverse,  broadly  rounded  ;  mandi- 
bles strong,  obtusely  toothed.  Palpi  short,  the  labial  ones  broad.  Mea- 
tum  with  parallel  sidi-s,  longer  than  wide.  Antcnns  inserted  In  the  cly- 
peal  suture,  ll-Jointed,  joints  1  and  3  thick,  3-3  small,  0-11  forming  a 
loose  elongate  club. 

Prothoraic  nearly  square,  front  angles  rounded,  side  margin  very  Qne  ; 
prostemtim  very  narrow  between  the  coi»,  which  are  very  small,  and  far 
back,  at  the  hind  margin  of  tbe  prothorax  ;  cnxal  cavities  small,  oval. 
Middle  coxa:  separated  by  the  narrow  mesosternum.  Hind  co.vib  widely 
sepamted.  Ventral  segments  5;  1st  and  Sth  each  as  long  as  tbe  tbrce 
others  united.  Elytra  parallel,  scarcely  wider  than  the  prothorax,  broadly 
truncate  at  lip.  exposing  a  long  pygiJium.  Legs  ratlier  short,  libis  gradu- 
ally thickened  to  the  lip,  vrbere  there  are  a  'few  small  spines  ;  tarsi  with 
the  joints  dilated,  very  sborl.  last  joint  more  than  twice  as  long  as  the 
others  united  :  claws  rather  large,  simple. 


66.  8.  palDilcola,  □.  sp- — Elongate,  reddish -testaceous,  Impercepti- 
bly pnnctulate  above  and  beneath,  and  finely  pubescent :  elytra  with  a 
transverse  plceous  cloud  near  the  tip,  and  frequently  anotber  near  tbe  base. 
I^ength  1  mm.;  .01  inch  ;  varies  a  little  larger  or  smaller. 

cf  5th  ventral  segment  broadly  impressed. 

Tampa,  Haulover  and  Enterprise;  abundant  on  Chamcerops 
palmetto.  I  have  alao  a  specimen  from  Georgia  ;  a  MS.  draw- 
ing by  my  father  bears  the  name  IVitidtila  minutissima  Dej. 
Cat. 

The  quadrangular  epistoma  and  deep  frontal  suture  will 
enable  this  small  insect  to  be  easily  recognized.  The  maxil- 
Ieb  are  unusually  large  and  flat  at  the  base,  filling  up  the 
buccal  cavity  each  side  of  the  mentum. 

57.  Scymnns  bsltealUN. — Elongate  oval,  brownish  nifous,  shining, 
pu  net  u  late  and  very  finely,  sparsely  pubescent;  elytra  tinged  with  piccous, 
ornamented  with  a  broad  oblique  yellow  band  In  front  of  tbe  middle. 
Beneath  finely  and  densely  punctured,  post-coxal  arcs  entire,  not  extending 
to  the  sides  of  the  abdomen  ;  an  ten  nte  and  legs  [Ktler  rufous.  Length  1.5 
mm.;  .Olt  inch. 

Haulover  and  Sand  Point ;  rare.  This  and  the  next  are 
more  elongate  than  our  otlier  species,  except  S.  punctatus 
Mels,,  which,  however,  is  more  coarsely  puuctured,  and  of  a 
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difForeiit  form,  with  the  eidea  of  the  prothorax  much  less 
roundwl, 

53.  Scs'innusquadritaeDiatus.— Glongaic-nval,  duUbrona.  piinc- 
tulHt<:  and  clollicd  wiili  line  dliiirt  gruy  pubescence.  Elytra  black,  each 
with  two  large  yellow  spols,  one  before,  the  other  bolilnd  tUe  middle, 
apical  margin  yellow.  ProLliorax  rufous  lowarda  the  sides,  which  are 
roundi'il  and  narrowed  in  front  of  the  middle.  Abdomen  dark  rufnua, 
nntennie  and  legs  paler.  Beneath  finuly  and  densely  punetureil.  i>ost-c<)Mt 
arcs  extending  to  ll>c  lut  ventral  euture,  efliiced  ou  the  outer  side.  Length 
1.2-1.6  ium.;.Oj-.O0  inch. 

Varies  with  the  yellow  spots  enlarged  ao  aa  to  become  conflaeat- 

Enterpriaeand  Capron  ;  rare.  The  variety  is  from  Opelousas, 
La.,  and  was  kindly  given  me  by  Mr,  Siille.  The  anterior 
spot  is  oblique  on  the  inner  outline,  and  the  posterior  one  ia 

transverse,  and  slightly  sinuate  behind, 

59.  lEueiH  pallida,  n.  ap.— Broadly  orate,  conves,  impunctored, 
testaceims,  Bhlnlng,  glabrous  ;  pmthorax  finely  margined  at  base  ;  fniot 
tibiic  sleader.     Length  0.9  mm. ;  .0:15  inch. 

Sand  Point,  one  siwcimen.  Precisely  rcsembloa  (E. 
pusilla  in  form  and  sculpture,  but  is  very  much  smaller,  and 
of  a  pale  color. 

GC.  Pentilla  miitella,  n.  sp.  —  Rounded  oral,  convex,  sliinin;, 
black,  glahroiw.  Prollioriix  finely  margined  at  b;ise,  sides  nol  exphinato 
nor  puLiclured.  Elytra  a  little  wider  than  the  proihoro-v,  distinctly  punc 
lured,  suture  finely  margined.     Length  1  mm. ;  .04  inch. 

Tampa  and  Capron,  A  widely  diffused  species,  found 
from  Lake  Superior  to  Florida,  and  from  Kew  York  to 
Illinois.  Sometimes  abundant  on  tin;  flowers  of  Thalyctrum. 
The  two  following  species  do  not  belong  to  this  zoological 
province, 

61.  Peiitilia  marginata,  o.  sp. —Rounded  oval,  convoi,  shining,    . 
black,  glabrous;  prolhoriiit  finely  margined  at  base,  aides  sparsely  jiunc- 
tured  uiid  narrowly  explannte.     Elytra  finely   pui[c;urnd,    suture   finely 
mnvgineJ    behind   Ihe   middle,    wider  than   the   prothorux   at   the   base. 
Length  1.1  mm.;  .045  inch. 

Marcjuette,  Jioko  Superior ;  Messrs.  Hubbard  and  Schwarz. 
A  little  larger  than  P.  miscUa,  but  of  the  same  form. 

C'3.  Peiitilia  ovalln,  n.  sp —Elliptical-oval,  less  convex,  sliining, 
dark  brown,  glabrous;  prothiiniJt  finely  margined  at  the  base  ;  sides  im- 
puDclured.  finely  margined,     Elytra  acarcely  wider  at  base  than  tbe  pro- 
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thorax,   finely  puQclured,   suture  flnely    uiargincil    behiod   the  middle. 
Length  0.8  mm.;  08  inch. 

IlauloveraDd  Eoterpriae ;  rare.  Less  broad  than  the  other 
two  8pecie9,  and  with  the  elytra  more  finely  punctured. 

03.  Saprlnna  dentlpeii  Mart.  Mod.  HiBteroiil.  (Aon.  Edi.  Soc.  Ft. 
1B->5},  12S\  fig.  ISO.  Convex-oval,  bronzed.  Head  slightly  rugose  in 
frool,  margiDal  line  deep  with  a  badly  impressed  frontal  chcvnm.  Protlioius 
punctured  at  the  Bides  and  Itoai.  sniooih  at  the  midtlle ;  base  with  a 
narrow  band  of  aciculaie  punctures.  Elytra  witli  a  large,  posterior  Bub- 
quadrate  punctured  space,  extending  from  tlie  suiuml  siriii  to  Hie  3d 
doi^al,  and  from  the  end  of  the  Ist  dorsal  to  tlie  apiciil  margin  ;  1st  and 
3d  dorsal  a  little  longer  than  the  3d  and  1th  ;  the  last  named  connected 
with  the  BUtural,  which  is  entire.  Front  libite  with  3  Isrge  and  3  small 
teeth;  hind  tihice  with  spincsarranged  in  two  rows  ;  mesosteroum  emootli 
with  the  marginal  line  curved  in  front.  Prosternum  not  compressed,  striffi 
approximate,  abbreviate  in  front,  divergent  l>eliind.  Length  3.3  mm.,   .12-^> 

Southern  Florida ;  Dr.  Palmer,  two  specimena.  This  and 
the  next  two  species  belong  to  my  group  VIII  *  but  it  differs 
from  those  mentioned  by  Dp.  Horn  in  having  the  punctured 
space  of  elytra  limited  iu  front  by  a  transverse  outline.  The 
hamerHl  atria,  as  uaual,  is  long  and  fine,  the  external  sub- 
humeral  wanting,  the  internal  short,  disconnected. 

This  species  has  been  previously  known  only  from  Mexico, 
and  is  perhaps  only  a  variety  of  the  next. 

64.  Saprlnua  l)razillensl«  M'ln.  Mon.  Rist.  (Ann.  Em.  Soc.  Fr. 
1K>5),  726,  flg.  159;  Hiilerbrai.  Payk.  Hon.  Hist.  6((,  pi.  B,  fig.  2. 

Southern  Florida;  one  specimen,  Dr.  Palmer.  This  species 
only  differs  from  the  preceding  by  the  punctures  of  the  elytra 
being  more  densely  placed,  and  extending  nearly  to  the  base 
between  the  1st  and  4th  dorsal  strice ;  a  smooth,  rounded 
mirror  is  thus  left. 

Ki.  Saprinus  perniixtaa,  n.  sp, — Cnnvexoval.  bronzed.  Head 
slightly  rugose  in  ttoni,  marginal  line  deep,  with  a  badly  impressed  frontal 
chevron.  Prothorax  iiuncturedatlhe  sides  and  front,  smooth  at  the  middle. 
base  with  a  narrow  band  of  aciculate  punctures.  Elytra  punctured,  with 
the  sides  and  a  large  basal  mirror  smooth,  punctures  extending  to  tlie  base 
between  the  Ist  and  2d  dorsal  stri»  ;  lat  dorsal  Icmger  than  the  others,  ex- 
tending farther  behind  than  tlie  inner  marginal,  which  is  connected  with 
the  elongate  fine  humeral ;  3d,  3d  and  4th  strite  nearly  equal,  one  half  the 

•  VUh  Horn.  Proc.  Am.  Pbll.  Soc.  IKTJ,  M2. 
FHOC.  AHER.  POILOS.  SOC.  XTII.  101.  2x.      PHIHTSD  APRIL  20,  1BT6. 
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length  of  the  eljtra;  the  last  named  connectLiJ  with  ihc  eutuml.  which  ii 
eolire.  Fnmt  tlbiee  nriih  3  large  and  3  small  tcoth.  Hind  libU'e  nitb  (wo 
rows  of  spines.  BIcsostcrniim  smoolh.  witli  the  marginal  line  cucTL-d  in 
front  Prosternum  wiili  siria  approximate,  ai)breviatL>d  in  fnmt.  divergent 
behind.    Length  3.S  mm. ;  .15  inch. 

Cedar  Keyj;  on  tlie  beach,  rare.  Also  allied  to  the  two 
preL-eding, and  intermediate  lietween  tliem  in  thepuncturmg 
of  the  elytra.  It  diftera  chiefly  by  the  first  doi-s:il  stria  being 
prolonged  behind,  to  within  a  short  distance  of  the  tip,  as  in 
S.  frateiTius,  &c.,  though  Ju  a  less  degree. 

06.  Epierns  brunnlpenois  JTan.  Mon.  Hi8t«r.  (Ann.  Eat.  Soc 
Fr.  I854\  097.  fig.  18. 

Specimens  found  at  Enterprise  and  Haulover,  agree  per- 
fectly with  the  description  of  this  .Mexican  species,  excitpt 
that  the  elytra  are  piceotis-black.  The  form  is  oval -convex, 
and  it  is  easily  disftingnishcd  by  the  4th  and  5th  dorsiil  strife 
being  abbreviated  iu  front,  at  about  one-fourth  from  the  bas«, 

67.  AcrltUK  aallnUB,  d.  ap.  — Oblong  coavex.  shining  black,  indis- 
tinctly punctured.  Pri>ilii)ra^  without  hnsal  row  of  punctures'.  Elj'trs 
somewhat  mare  distinctly  pu.ictured  towards  llie  suture,  and  sli^liily  ru. 
gose  belitnd  :  aides  smuolb.  Proslunial  Blriee  strongly  diverge:it  in  front, 
and  twice  as  distant  at  llie  lobe  as  at  base  :  lucsiistcrnum  with  sub  luarginat 
stria  entire.  Front  libiiE  moderately  dilated,  inner  margin  slightly  curved. 
Length  .8 ram.;  .033  inch. 

Cedar  Keys,  found  only  on  the  ocean  shore. 

68.  Atcenlus  sculplflis  Harold.  Col.  Hede.  iii,  86. 

A  sjiecies  found  at  Enterprise,  agrees  iu  all  respects  with 
the  description  of  this  Venezuelan  insect.  It  is  closely  re- 
lated to  A.  cylindrus  Horn,  but  differs  by  larger  size,  and  by 
the  interspaces  of  the  elytra  being  strongly  custate.  Length 
4  mm.;  .16  inch. 

69.  Oeotrnpen  cbalybaeus,  n.  sp.— Bounded -oval,  convex,  very 
shining,  blackish -blue,  with  metallic  gloas,  Protliorax  with  a  few  scattered 
punctures  ;  sides  much  rounded,  refloxed  margin  wider  towards  the  base, 
which  is  distinctly  margined.  Elytra  with  rows  of  punctures  in  place  of 
the  strite ;  sulural  atria  imprc^ed,  dt.'ei>er  towards  the  tip.  which  is  nrmed 
with  a  small,  acute  aulurul  8|iine:  side  margin  broadly  flattened  and  re- 
fle.ved  near  the  basi-,  narrower  behind.  Length  about  21  lum.;  .83  i.ich. 
Elytra  I8.Q  mm.;  .5:5  inch. 

r^  Front  tibls  with  4  large  and  several  small  conical  teeth  od  the  inuer 
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margin  ;  Apical  process  large,  bent  rectangularly,  proximal  edge  obliquely 
sinuate  tunards  tbe  til). 

Tampa.  I  have  described  thisapecies  from  fragments  found 
by  Mr.  Schwarz.  It  ia  much  larger  than  the  other  species  in 
our  fauna,  as  the  elytra  of  the  largest  specimen  of  semi- 
opacus  in  my  collection  are  12.5  mm.;  ,475  inch  long. 

This  speetea  seems  to  have  a  rather  wide  distribution  in 
the  Atlantic  States,  Dr.  C.  Ziramermanu  once  told  roe  that 
he  had  found  a  large  blue  Geotnipes,  without  impreaeed 
strise,  in  South  Carolina,  and  if  I  mistake  not  I  have  seen  a 
similar  specimen  from  Maryland,  in  Mr.  Ulke'a  collection, 

70.  Diplotaxis  langulda,  n.  ep. — EtongHte,  sub.cylindriciil,  pole- 
brown  ;  bead  strongly  punctured,  episioma  depressed,  margin  atrougly  re- 
fleied,  broadly  truncate  in  front,  angles  obtuse  and  rounded.  Proihoran 
about  twice  as  wide  as  its  length,  more  narrowed  in  front,  leaa  narrowed 
behind,  sides  with  an  obtuse,  rounded  angle  just  licbind  tbe  middle  ;  disc 
strongly  punctured.  Elytra  with  the  ordinary  rows  of  punctures,  inter- 
spaces coa^rsuly  and  strongly  punctured.  Front  tibi«  with  two  large  teclb  ; 
claws  cleft.     Length  Q.2  mm. ;  .25  inch. 

Tampa ;  atundant. 

71.  ADomala  (Rhombonyx)  semtllTfdat  a.  sp — Oval,  piceous, 
sbiniog.  mure  or  less  whitish  testaceous  above,  elytra  usually  entirely  pale. 
Bead  sparsely  ptinctulatc,  cpistooia  pule,  concave,  rounded  Id  front,  mar- 
gin strongly  reQexed.  Proihoras  twice  as  wide  us  long,  much  narrower 
in  front.  Sides  rounded,  very  llnely  margined,  base  similarly  margined  ; 
disc  sparsely  punctulate,  with  a  large  transverse  dark  cloud,  sometimes 
occupying  nearly  (he  whole  surface.  Sculellum  large,  rounded  behind, 
dark  colored.  Elytra  with  the  usual  punctured  equidistant  strioe.  First 
interspace  wider,  with  a  confused  row  of  punclnres  from  the  base  to  the 
middle  ;  outer  slritE  somewhat  effaced.  Legs  usually  margined  with  pale ; 
claws  simple.  Body  beneath,  thighs  and  margin  of  ulytrs  with  long  bairs. 
Length  6.5  mm.^  .25  inch. 

Tampa  and  Capron.  The  inner  claw  of  the  front  tarsi  is 
toothed  near  the  base  and  then  suddenly  bent,  with  the  lower 
outline  slightly  sinuate  to  the  tip  in  four  specimens  exam- 
ined ;  this  ia  probably  a  aexual  mark  of  the  cf ,  though  one 
of  tbe  apecimona  is  much  stouter  in  form  than  the  others. 

Ti.  TaphrocernBlseTtcollit),  n.sp.— Very  small,  slender,  convex, 
narrower  beliind,  black -bronzed,  sliinin;;.  Head  and  protliurax  nearly 
smooih,  tbe  furmer  large,  longitudjially  impressed  ;  ihe  latter  with  very 
deep  oblique  impressiont  towards  the  sides,  which  are  oearly  straight  and 
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flubparaliy.    Elytra  UDeveD,  with  vague  rows  of  feebly  imprcsaed  ttric. 
LcDgthS.S  mm.;  .10  inch. 

EQterprise ;  one  specimen.  Easily  recognized  by  the  email 
sue,  large  head,  not  narrower  than  the  prothorax,  and  by 
the  latter  not  being  narrowed  in  front, 

73.  Nematodes  pnnctatus,  n.  sp.— EloDgaie.  scarcely  Mkrrower 
behind,  brown,  putiesceDt.  stronglj  punctured.  Episloma  at  baae  rqnil 
in  widtli  lo  the  space  from  it  to  the  eyea.  AatenoK  nearly  half  u 
long  an  the  body,  with  the  2d  and  4th  Joints  equal,  3d  a  little  loogcr,  Stb 
and  flth  slil)  longer,  eub-equal ;  outer  joints  longer  tiian  wide,  equal.  Pro- 
thorax  wider  than  long,  scarcely  narrowed  in  fh>nt,  feebly  chseoeled  be- 
hind ;  strougiy  and  densely  punctured.  Elytral  strife  well -impressed,  in- 
terspaces strongly  punctured,  feebly  convex  towards  the  base.  Beneslh 
punctured,  last  ventral  obtusely  pointed,  and  roughly  aspL-rate  with  ele- 
Tated  granules.     Length  5.5  mm.;  .31  inch. 

Enterprise;  one  specimen.  A  specimen  from  Texas  (Bel- 
frage)  agrees  in  all  respects  except  that  the  antennse  are 
short  and  less  slender,  with  the  3d  joint  more  evidently 
longer  than  the  2d  or  4th.  I  am  disposed  to  think  the  differ- 
ence is  sexual. 

74.  Anchastns  longulus,  n.  sp, — Elongate,  puliescent.  red-broim, 
elytra  and  lege  paler.  Head  densely  and  stmngly  punctured,  front  not 
concave,  margin  fine,  not  retlexcd.  Prothorax  nearly  one -half  longer  than 
wide,  strongly  and  densely,  nol  coarsely  punctured,  narrowed  in  froni, 
aides  nearly  straight,  hind  angles  bicarinate  Elytra  with  punctured  striie. 
interspaces  nearly  flni,  finely  nol  densely  punctured.  A.ni«nnie  with  M 
joint  one-half  longer  than  tiie  3d  ;  united  equal  to  the  4Lh.  Ijcnglh  10  uu.; 
.40  inch. 

Enterprise;  one  specimen.  A  smaller  specimen  (7.2  mm.; 
.29  inch)  from  Louisiana  was  given  me  bj  Mr.  Sall6,  which 
is  a  little  less  elongate,  but  not  otherwise  different. 

7S.' Anchastus  fnscns,  n.  sp.~Elongate,  pubescent,  dark  fuscous 
aboTe,  red-brown  beneath.  Head  coarsely  punctured  ;  punctures  umbili- 
cate,  front  broadly  concave.  Prothorax  coarsely  punctured,  longer  ihui 
wide,  gradually  narrowed  in  front,  sides  straight,  hind  angles  unicarioale. 
Elytra  with  coarsely  punctured  slri»,  interspaces  convex,  sparsely  and 
finely  punctured.  Antenna;  brown,  half  aa  long  as  the  body,  strongly 
serrate,  2d  joint  very  small.  3d  as  large  as  the  4th.    Length  7.5  mm.;  .30 

Enterprise,  June ;  one  specimen. 
76.  Ancbastua  asper,  a.  sp.— Smaller  and  more  robust,  dark  browo, 
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clothed  wilh  lon^  pubesceDce,  Read  coiirecly  punctured,  piuictures  not 
iimbilluiU:.  front  fla'  Ifinud,  not  concave.  Prollionix  not  longer  tlian  wide, 
narrowed  in  from,  sides  slraighl,  hind  angles  uiiJcjiriniUe  ;  disc  strongly, 
aub-rugnsely  punctured.  Elytra  black,  Btriie  well -impressed,  interspaces 
convex,  rough  with  strongly  OMrbed,  but  not  densely  placed  amall  elev». 
tions.  AntenniB  longer  thtm  the  head  and  protboras,  strongly  serrate,  2d 
joint  small,  3d  as  large  as  the  4th.  Length  4.7  mm.;  .18  inch. 
Cedar  Keys,  Jane. 

77.  Athoiih  delrtlisi  n.  sp. — Small,  very  elongate,  rufo- testaceous, 
pubescent.  Head  punctured,  front  not  concave,  broadly  rounded,  or  sub- 
truncate  anteriorly.  Prolhorax  (^)  nearly  twice  lis  long  as  wide.slightly  nnr- 
rower  in  front,  hind  anglos  produced,  acute,  not  carinate,  not  divaricate ; 
surface  densely,  rather  lindypunclured.  Elytra  with  narrow  sutural  brown 
line,  siriie  deep,  interspaces  flat,  punctulalc.  Antennie  not  serrate,  half 
as  long  as  the  body  ;  2d  and  Sd  joints  equal,  together  a  little  longer  than 
the  4th.     Length  4.0  mm. :  .IS  inch. 

Lake  Uaroey,  May ;  one  apecimeu.  The  3d  joint  of  the 
tarei  18  very  distinctly  lobed. 

76.  Cyplion  imprewtUH,  n.  sp. — El  on  gate  oval,  not  convex,  piceous, 
pubescent.  Anlennffi  and  legs  piceo -testaceous.  Head,  prothorax  and 
elytra  equally  densely  punctulaLe,  the  last  nithout  elevated  lines ;  about 
one-eislU  from  the  base  is  a  strong  curved  impression  extending  to  the  su- 
ture, and  behind  the  middle  a.  still  deeper  oblique  one,  not  attaining  the 
suture  ;  between  these  two  pairs  of  Impressions  the  suture  is  slightly  ele- 
vated. Antennte  with  the  8d  joint  slender,  equal  in  length  to  the  3d,  not 
shorter  than  the  4th,     Length  3.3  mm. ;  .09  inch. 

Tampa,  end  of  April.  The  impressions  of  the  elytra  and 
the  suture  behind  the  posterior  one  are  paler  and  almost 
testaceous. 

7&.  Lucldote  luleicolllB,  n.  sp.— Elongate,  black,  pubescent. 
Protliorax  bright  yellowish -red,  sub-triangular,  apical  angle  rounded, 
basal  angles  sub-acute  :  sides  oblique,  base  broadly  emarginate,  side  mar- 
gins depressed  and  reflexed,  more  widely  towards  the  base,  apex  and  sides 
scabrous,  disc  nearly  smooth,  finely  channeled,  Scuiellum  red.  Elytra 
finely  and  densely  scabrous,  each  with  two  obsolete  elevated  lines,  side 
margin  narrow.  Antenna  (rf)  nearly  two  thirds  as  long  as  the  body, 
compressed,  joints  only  slightly  narrowed  at  the  base,  so  that  they  are  very 
feebly  serrate-   Last  two  ventral  segments  rufo- testaceous.    Length  8  mm.; 

Sumter  County ;  two  d'.  Resembles  the  New  Mexican 
Pkolinus  coUaris  Lee.  in  form  and  color,  but  differs  in  the 
antennse  being  much  lontjer  and  compressed,  as  in  our  other 


b,GoO(^lc 


406 


[Feb,  U 


Lucidot(B.  L.  thoracica  from  Mexico  has  been  considered  as 
identical  with  P.  collaris,  but  differs  by  more  robust  form, 
red  ecutelluiD,  coarser  sculptare,  and  by  the  reflexed  margin 
of  tbe  elytra  being  much  broader.  The  abdomen  of  both 
sexes  IB  entirely  without  phosphorescent  organs,  and  the  an- 
tennie  are  more  distinctly  serrate  than  in  L.  lateicMia. 

60.  PbottnUB  (Pymctoniena)  ecostatus,  n.  tp. — Eloogaic,  liead  and 
protbomx  pale  ;  tbe  ktlcr  a  liulc  lunger  iliaa  wide,  rounded  od  tlie  b'kIi^s, 
narrower  in  froiil,  and  less  broadly  rounded  at  apei,  sides  depressed. 
scarcely  punctured,  edge  dusky  for  the  greater  part  of  tbe  lengili  :  disc 
finely  carinate,  wllli  a  dark  airipe,  narrow  at  the  apes,  broad  ai  the  Ikoh. 
wbicb  is  blslnuatc  ;  hiud  angles  rectangular,  blunt  at  tip.  ScutclUiin  dark. 
Elytra  finely  and  densely  scabruUB,  narron'ly  margined,  wllbout  dilicoitlal 
elevated  lines,  sutural,  lateral  and  apical  margin  pale  ;  a  narrow  d^sciiidal 
vitta  extends  from  near  the  humerus  to  behind  the  middle.  Antenna;  dart, 
shorter  than  the  protbunix.  Beneath  pale,  nieso-  and  meialiiorax,  and  two 
series  of  large  transverse  ventral  spots  dark ;  pbosphoresccnt  organs  on  5ih 
and  Btb  segmeuls,  as  two  pairs  of  oval  slightly  depressed  spots  of  a  lionej 
yellow  eolor.  Legs  piceous.  troehnnters  and  proximal  half  of  tliigbs 
pale.     Length  14.5  mm.:  .57  inch. 

Key  West;  one  ?,  Mr.  Edw.  Burgess.  Allied  to  Ph. 
borealis,  but  differs  by  tbe  elytra  being  more  finely  scabrous 
and  entirely  without  elevated  lines. 

81.  Photlnus  (Pynictosoma)  nl  (id  I  Tent  r  In,  n.  sp.— Very  elon- 
gate, pule.  Frothorax  with  sides  bnmdly  flittlened,  sparsely  punctured, 
marked  with  an  elongate  lateral  dusky  ai>ui,  disc  with  a  broad  dark  dorsal 
stripe.  Elytra  densely  scabrous,  without  elevated  lines,  strongly  margined  ; 
sutural,  apical  and  lalernl  margins  pale  1  a  narrow  dorsal  vllta  runs  from 
nearthehiimerustobeyondllie  middle.  Meso-and  metatlioraxfusciiim  ;  ab- 
domen pale ;  2d  and  3d  segments  with  a  quadrate  spot  each  side  half  way 
between  the  median  line  and  tlie  side  ;  4tb  segment  witli  a  large  transferee 
dark  spot  each  side,  rcuiaining  segiuenls  briglit  .yellow,  5lh  and  Gth  each 
with  a  |iair  of  pits  connected  with  the  phospliorescent  organs,  resembling 
lai^e  spiracles.  Antennie  shorter  than  the  prothorax,  dark,  base  pale. 
Legs  dark,  trochiknters  and  base  of  thighs  testaceous.    Lengtb  14  mm.;  .5i 

Enterprise ;  one  6"  specimen.  The  scutellum  is  testaceoos 
and  the  prothorax  rather  narrowly  rounded  at  apex;  in 
another  Rpeciraeu  from  Capron  the  scutellum  is  cloudy,  and 
the  apex  of  the  prothorax  is  broadly  rounded.  Nearly  allied 
to  P.  ongustata,  but  in  that  species  the  sides  of  tbe  prothorax 
are  not  dusky,  while  tbe  head  and  the  first  four  ventral  seg- 
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merits  are  entirely  dark.  Also  nearly  allied,  bat  different  by 
the  densely  punctulate  pbosi>lioreaeent  eegmentsi  is  the  fol- 
lowing siKjciea. 

83.  Photlnns  (Pyraciosoma)  pnuctiveDtrlB,  n.  sp.— Very  elon- 
gate, of  the  snrnc  funn,  size  and  color  09  P.  nilidiventrit.  witta  the  sides  of 
theprotborai  fuscous;  tlie  Ist-4t1iscg]neais  of  abdomen  are  not  spotted,  but 
fusous,  a  little  paler  at  the  edges.  The  phoaphnrescent  segments  arc  finely 
and  densely  puoclulate.  The  dlscoidal  elevated  lines  of  the  elytn  are  die- 
tJDCt.    Length  13  mm.;  .SO  inch. 

Texas;  three  cT ;  Austin,  Mrs.  V.  0.  King;  Bosque  Co,, 
G.  W.  Belfrage. 

83.  Pbotinns  (Pyraclosomn)  collufltrans,  n.  sp.  —  Elongate, 
fuscuus.  Protliorax  yellow,  tinged  wlcii  orange  at  tbe  middle,  a  little  lunger 
than  nridc.  sides  parallel  liehind.  regularly  rounded  into  the  apex  before 
tlie  iniddl<e,  margins  widely  reflcxcd,  sc^brms ;  dixo  sparsely  punctulate, 
sliining,  Andy  cliaiineled,  between  the  inUldlc  and  the  apex  is  n  tranaverse 
fuscous  a|K>l.  Bcutelluiu  yclluw.  Elytra  piih^'scent,  coarsely  scabrous, 
each  with  Imo  fiiint  elevated  lines;  sutural,  apical  and  lateral  margin 
narrowly  bordered  willi  yellow,  side  margin  narrow,  not  ^efle^ed.  Beneath 
fusco-piccous,  Tith  and  following  ventral  segments  (rf )  yellow,  5tb  and  6tb 
phosplioreswnt.  eiieli  wi!h  a  |Mir  of  rounded  impressions,  having  a  pore  at 
the  boiloin.  Antennte  f  iscous,  not  longer  than  the  protliorax.  Legs  fus- 
cous, anterior  and  middle  more  or  less  testaceous.    Length  7.2  mm.;  .385 

Tampa  and  Enterprise ;  two  cT. 

84.  Pliotlnus  (Pyractosoma)  nnibratua,  n.  sp.— Of  the  same  siEe, 
form,  culor  and  sculpture  as  P.  ci'Uuttrani,  but  differs  by  the  proihorni 
having  an  elongate  binck  spot,  extending  from  nenr  tliu  base  to  the  anterior 
scabrous  portion,  this  spot  is  wider  in  front  tlian  behind  ;  the  elytra  are 
wore  klrongly  margined  at  tbc  side.  The  anlenoEe  are  longer  and  more 
slender,  extending  beyond  tbe  base  of  ihe  protliorax,  and  the  1st  joint  is 
pate.     Length  1.5  mm. ;  .30  inch. 

(f  4ih  and  following  ventral  segments  yellow,  4th  and  5tU  pliosphorcB- 
cent,  each  with  a  pair  o'  small  pits  with  a  pi>rc  at  the  bottom ;  .^th  broadly 
emarginnte  behind,  (ith  small,  emarginate,  7th  small,  rounded  at  tip. 

$  The  black  8|>ot  of  the  prottiorai  extends  lo  Ihe  apex  :  the  ventral  seg- 
ments are  black,  and  only  the  4th  has  a  transverse  oval  phosphorescent 
spot  of  pale  yellow  at  Iho  middle,  the  5th  segment  is  not  emarginate,  the 
6th  is  flat,  prominent  and  slighily  notched  at  tip. 

Tampa,  Baldwin,  Capron ;  May  and  June.  Two  much 
smaller  females  seem  to  iiidii;ato  otiier  s]iecies,  which  with 
more  material  may  be  properly  defined.  It  seems  to  me  un- 
safe to  propose  names  for  them  at  present. 
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Ut.  CapTOD.  5.5  mm.;  .23  Inch.  The  prothoracic  black  stripe  extend* 
from  the  base  to  the  tip;  the  scutcllum  is  dark,  ihc  0th  ventrul  segmcDt  hu 
a  small  rounded  pale  yellow  phosphorescent  spot,  besides  the  large  one  ot 
the  4th  segment. 

2d.  Cedar  Keys.  3.8  mm.;  .lo  inch.  Tlie  prothoracic  black  stripe  ex- 
tends from  the  base  ncArly  to  the  lip ;  Ihe  scutellum  is  dark,  the  eplpleune 
are  piceoaesiaceous,  and  there  is  no  phosphorescent  spot  on  the  6ih 
ventral. 

H-'i.  OzoKnathug  florfdanns,  n.  sp.— Black,  shining,  scarcely  per- 
ceptibly and  thinly  ilothed  with  very  siiort  pubescence,  punctulate,  »n- 
tennm  and  legs  picenua.  Prothorox  twice  as  wide  as  long,  convex,  side* 
margined,  very  much  rounded,  hind  angles  very  small,  rectangular, 
slightly  prominent.     Length  1.4  ram. ;  .05  inch. 

Tampa;  two  apecimens,  one  of  which  was  most  kindly  sent 
me  by  Mr.  Schwarz.  The  sides  of  the  prothorax  are  very 
much  more  rouuded  than  in  0.  cornutuB,  and  the  pubescence 
is  much  shorter.     The  cT  is  not  known. 

This  is  an  interesting  addition  to  the  genera  common  to 
Florida  or  the  Antilles  and  California. 

86.  HeonfptTcbnB  deblllfl,  u.  sp. — Eton  gate -oral,  convex,  red- 
brown,  shining,  clothed  with  very  fine  prostrate  pul>es(-£nce,  almost  imper- 
ceptibly puuclulatc.  Prothomx  short,  rounded  at  base,  slightly  emargi- 
nate  at  apex,  side  angles  deflexcd,  sub-acute  when  viewed  laterally.  Elytra 
with  two  deep  Btriee  extending  Trim  the  middle  nearly  to  the  apex.  Be- 
neath sparsely,  finely  punctured  with  sparse  shallow  punctures  on  the  sides 
in  front  of  the  middle.  Antennte  uud  tarsi  yellowish.  Length  1.9  mm. ; 
.075  inch. 

Enterprise ;  one  specimen.  Kesembles  H.  ventralia,  hut 
the  lateral  strise  of  the  elytra  are  longer,  and  the  surface  is 
sparsely  covered  with  shallow  punctures  at  the  sides  near  the 
base ;  the  form  is  a  little  less  elongate. 

Hemlptyctaofi  aimillH,  n.  sp.— Elongate-oval,  convex,  less  rounded 
in  frontthan  behind,  blackish  brown,  less  shining,  finely  densely  punctu- 
late and  finely  pubescent.  Prothorax  more  distinctly  punctured  towards 
the  sides.  Elytra  with  two  deep  strife  extending  from  the  middle  to  near 
the  tip ;  punctures  more  distinct  at  the  sides  and  in  front.  Beneath  finely 
punctulate.     Length  2.3mm. ;  .09  inch. 

Tampa ;  one  specimen. 

87.  Hemlptrclius  abbreviatus,  n.  sp.— Oval,  convex,  equally 
rounded  before  and  behind,  dark. brown,  with  a  slight  reddish  tinge,  im- 
perceptibly punctulate  and  very  finely  pubescent.     Elytra  sparsely,  finely 
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pDnctulftte,  striie  two,  deep,  beginning  about  one-fourtb  from  the  a|>ez  ; 
the  outer  one  meets  a  very  short  trace  of  tlie  sutural  stria  ;  llie  inaer  one  is 
Bliorter  than  the  ou'er  one.  Under  eurface  scarcely  perceptibly  punctulale. 
Leogtb  2.2  mm.;  .083  inch. 

Cspron ;  one  specimen.  Easily  known  by  the  short  Btriffi, 
and  very  fine  pubescence. 

88.  Hemfptychus  auctus,  n.  sp.— More  elongaK-oval,  convex, 
equally  rouoded  before  and  behind,  aub-opuque,  indistinctly  punctulate, 
reddtgli -brown,  densely  clothed  with  short,  yeitnwish  pubescence.  Elytra 
with  the  outer  siria  beginning  Just  behind  tiic  middle,  Joining  a  short  rem- 
nant or  the  sntDfal  stria  ;  2d  stria  beginning;  Tarther  back,  and  Joining  a 
trace  of  the  sub-sutural  stria  inside  of  the  2d  stria;  beginning  at  the  middle, 
and  running  bacliwardB  fur  a  short  distance  is  an  Indistinct  %!  stria,  Id  the 
direction  of  which  is  situated  a  large  granule.  Beneath  indistinctly  punc- 
tulate.     Length  1.5  mm.;  .00  inch. 

Capron  ;  one  specimen.  I  do  not  observe  anything  similar 
to  the  granule,  or  elevated  puncture  above  mentioned  in  any 
other  species.     It  is  situated  about  one-fifth  from  the  apex. 

The  species  of  Hemiptyckus  here  described  are  to  be  inca- 
lated  in  the  table  (Proc.  Acad.  Nat.  Sc.  Phila.  1865,  239), 
between  S.  ventralis  and  obsolelus.  Several  other  species  al- 
lied to  H.  gravis, are  indicated  in  the  collections  of  Dr.  Ilora 
and  myself,  but  until  larger  scries  of  specimens  are  obtained, 
I  think  it  is  undesirable  to  describe  them. 

89.  Catorama  punctulata,  n.  sp,—ElougRtc-oTal,  convex,  black- 
ish-fuscous, rather  shining,  thinly  clothed  witli  fine,  prostrate,  very  sbort 
pubescence,  distinctly  but  finely  punctured.  Beneath  similarly  punctured, 
anlennee  and  front  tarsi  yellow-brown.     Length  2.5  mm.;  .10  incli. 

Tampa;  one  specimen.  The  pubescence  has  a  sericeous  re- 
flection, where  it  is  well  preserved. 

90.  Catorama  holoperlces,  n.  sp, — El  on  gate -oval,  convex,  fus- 
cous, densely  clothed  with  sliort,  gray,  erect  hair,  producing  a  velvet  sil- 
very lustre  ;  elytra  each  with  a  large,  oblique  (>pot  about  the  middle,  and 
a  smaller  round  posterior  one  witbout  lustre,  and  consequently  appearing 
darker;  surface  imi>erceptibly  puuctulnte.    Length  1.6  mm.;  .00  inch. 

Enterprise ;  three  specimens, 

91.  Catorama  mlnuta,  n.  sp.— Oval, convex,  (Hiscous  brown,  uni- 
formly finely  punclulale,  and  thinly  clothed  with  line  pubescence.  Length 
1.1mm.;  .043  iuch. 

Enterprise ;  two  specimens.  This  species  is  slightly  more  ro- 
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bust  thim  the  others,  and  is  easily  known  bj  the  very  small 
size,  and  line  thongh  not  indistinct  [lunctucea. 

The  I'ollowiiior  [-[xscics  Irom  Culit'orniu  and  Texas  may  be 
conveniently  described  at  the  present  tima 

93.  Catorama  frontalis,  n.  ep. — Suli-cylindricnl,  rounded  »t  each 
end,  brown,  somewhat  shining,  very  tinely  and  densely  punclulHic.  ctottied 
witli  flue,  sliorl,  sericeous  pubescence.  Head  u'ith  llie  curved  rrontal  im- 
pre8sl<m  deep,  side  margin  of  front  siroDgiT  lliun  in  Ihu  otlier  apecies. 
and  narrowly  reflexed.  Pnnhorax  ivith  tlie  liuira  so  arranged  as  to  give 
the  appearance  of  a  alight  elevation  at  llie  middle  of  the  base  Length  4.2- 
C  mm.;  .17-.2J>  inch. 

Santa  Barbara;  one  specimen, collected  by  Mr.G-.  R.  Crotch. 
Of  tlio  same  size,  form,  color  and  eculpture  as  C.  simplex,  but 
difiei-3  by  the  sericooiis  pubescence,  and  more  strongly  mar- 
gined front.  On  comparison,  the  sides  of  the  elytra  are  seen 
to  be  more  broadly  and  distinctly  concave,  but  this  difittr- 
ence  is  not  very  obvious. 

Catorama  tectana,  d.  sp.— Elongiile-oval,  convei.  blackish,  clothed 
with  cxlLCPiely  line  brown  ]  ubescence,  distinctly  punciulute.  Elytra  wiih 
llie  piinciurcs  towards  the  sides  arranged  s'>incwhut  in  run's,  and  with  in- 
distinct lr«cc»  of  two  slritc  ncir  the  base.  Beneath  distinctly  punctured, 
anlennff  ydlow-brown.    Length  3.8  mm. :  ,13  inch. 

Texas;  Dr.  Horn.  Very  like  C.  puiictalata,  but  larger,  with 
the  tine  punctures  of  the  elytra  arranged  in  rows  near  the 
sides  and  with  slight  traces  of  the  two  outer  striEe  near  the 
base,  thus  showing  a  tendency  towards  Hemiptychas. 

03.  Catorama  obsolefa,  n.  ap.— Elongaie  oval,  convex,  brown, 
Inipei'ceplibly  punclulntc  and  finely  pubescent.  Elytrn  with  some  ftieble 
traces  of  atriie  at  llie  sides,  especially  near  the  base.  Length  2.4-3.8  mm. ; 
.10-.13inch. 

Southern  jmrt  of  California;  one  sjiecinien  collected  by 
Mr.  Hardy  was  kindly  given  me  by  Dr.  D.  Sharp.  This 
species  is  very  similar  to  C.  puncUdata,  but  is  of  u  browner 
color,  and  not  distinctly  punctulate. 

Tabu  of  Spenei  of  Catoraua. 

Larger  sub- cylindrical ,  very  finely  and  densely  punctulate 2. 

Smaller,  elongale-ovnl 3, 

2,  Front  strongly  margined  at  the  sides,  pubescence  sericeous 

1.  JTOUtallB,  n.  ap. 
Front  as  usual,  finely  margined  at  the  sidea.  pubescence  not  se.iceous.. 
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8.  Pubescence  coarse,  sub  erect,  velvet^ 3.  holoaeiiaaB,  n.  sp. 

Pnbt^cente  very  fliic 4. 

4.  BhickUli.  distinctly  punctulnic,  clyim  wiili  rows  of  punctures  towanis 

Iht  sides  4.  sectans,  n.  sp. 

Blncktsii,  distinctly  punctiilatc,  elytra  wUlioul  tows  nf  punctures 

5.  pnnctolata,  n.  sp. 

Rcd-lirown,  imperceptibly  punciuiiuc 6.  obsolete,  n,  sp. 

Smaller,  less  elongate,  flnety  punctulu'c 7.  mlnnta,  d,  sp. 

04.  Dorcatotna  granum',  n.  ap. — Sub  orate,  convex,  blackish- 
brown,  shining :  pubescence  sjiarse,  line,  erect.  Prolliorax  punclulate. 
Elytra  sparsely,  finely  punctured,  punctures  armnged  aoincwhat  in  rows  ; 
two  outer  stiite  deep,  nnd  a  sborl,  less  deep  one  at  the  margin  near  Uie  base. 
Beneath  brown,  spurHely  and  finely  punctured,  melosternaui  truncate  in 
from.     Length  1.5  min.;  .00  incli. 

Enterprise;  two  speui mens.  More  robust  than  D.  selulosum, 
and  mucli  smaller. 

91.  Dnrcatoma  trlstr latum,  n.sp.— Oval  convex,  less  nitmded  in 
front,  eliining,  bkick,  thinly  clutlicd  with  short,  sub  crec  gray  pultesccnce. 
Hard  and  protliornx  finely  punctiiiate.  Elytra  finely,  densely  punctured, 
vith  threi^  strise  nc:ir  the  side ;  these  striu!  begin  in  front  of  liic  middle,  the 
oiitsr  two  e^le^id  nearly  lo  the  lip,  while  the  'i<\  is  much  shorter,  eadin;; 
about  one-fuurth  from  the  tip.  Beneath  finely  punctured  (antennte  not 
seen).     Length  2.5  mm.;  .10  inch. 

Bosque  County,  Texas;  Mr.  G.  W.  Belfrage,  one  apecimcn. 

98.  Csenocara  lateralis,  n.  sp— Broadly  ovate,  convex,  black, 
Bliining,  sparsely  and  finely  pimelurtd.  pubescence  gray,  s|)atBc.  erect. 
Prothorai  more  densely  punctured  loward"  the  sides  Elytra  with  lat  and 
3dslrii£decp,  entire  ;  the  3d  extends  from  the  base  for  one.  third  (lie  length: 
the  laicnd  lobe  has  a  distinct  marginal  stria.  Beneath  strongly  punctured. 
Length  1,5  mm.;  .00  inch. 

Enterprise;  one  specimen.  This  species  closely  resembles 
the  small  form  of  C.  ocul'itn,  in  shape,  color,  and  sculpture, 
but  differs  by  the  lateral  lobe  of  the  elytra,  which  has  a 
distinct  marginal  stria.  The  eyes, as  in  C.  omlala.are  almost 
divided  by  a  narrow  acute  en'argination.  The  antcnii»e  are 
yellow-brown. 

07.  CsBDOcara  Intermedia,  n.  sp.— Ovale,  convex,  brownish- 
black,  shinin;^,  lincly  sparsely  pubescent.  Head  finely  punclulate,  emnr- 
glnaiion  of  the  eyes  rounded  at  tlie  end.  less  deep.  Prolhorax  finely  punc- 
tuhite.  Elylni  fi:iely  punclulule  in  rows  ;  Inlenil  lube  faintly  siriale  ;  outer 
Btria  entire,  deep,  2d  stria  deep  from  the  base  lor  three-fourths  the  length, 
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where  it  is  nbhrevinted ;  Sd  stria  wanting.  Beneath  finely  spsiselj 
punctured.    ADtennte  and  larsi  yellow-brown.     I^eDgth  2  mm. :  .08  inch. 

North  Carolina ;  Dr.  Zim merman ii,  one  specimen.  This 
species  resembles  Dorcaloma  in  the  sculpture, but  the  form  is 
more  robuBt,  aad  the  eyes  emarginate  to  near  the  middle. 

B8.  Ctenocaracallfornica,  D.  Bp.— Broadly  ovate,  convex,  black. 
alilning.  with  flue  aparae  sub-erert  hairs.  Head  and  proihorai  rather 
densely  punctulate.  Elytra  less  deasely  punctulate,  with  three  BtriK  near 
tlie  sides ;  let  and  2d  entire,  3d  beginning  at  the  base  and  extending  one- 
third  the  length  ;  there  Is  no  mar<;iDal  stria.  Beneath  finely  punctured 
(antennEe  not  seen).    Eyes  almost  divided.    Length  1.9  mm. ;  .06  incb- 

California;  one  specimen  received  by  Dr.  Horn.  Very 
similar  to  the  small  form  of  C.  oeuliia,  hut  diftering  by  the 
more  densely  punctured  prothorax,  and  more  finely  punc- 
tured under  surface. 

Taile  of  Species  of  Canocara. 
Broadly  ovate  ;  eyes  nearly  divided  by  a  deep  narrow  cmargination  ; 
1st  and  2d  strife  or  elytra  entire  ;  3d  extending  one-third  the  length. 2. 
Les.**  broadly  ovate,  eyes  emarglnate  only  to  tlic  middle ;  2d  stria  of 

elytra  abbreviated  behind,  3d  obsolete 5.  intemiedla,  n.  sp. 

2,  Elytra  sparsely  finely  punciured 3. 

Upper  surface  equally  densely  and  finely  punctured  ;  lateral  lobe  of 

elytra  without  a  stria 4.  KymiioldDs. 

S.  Lateral  lolie  of  elytra  without  stria 4. 

Lateral  lobe  of  elytra  with  a  distinct  marginal  stria.     Head  and  protho- 
rax finely  punctured 3.  lateralis,  n,  sp. 

4.  Head,  prothorax  and  elytra  very  sparsely  punctulate 1.  ooolata. 

Prothorax  more  deoaely  punctulate 2.  oallfomloa,  n.  sp- 

BVRRHODES,  no  v.  gen.  (Anobiini.) 

Body  rounded,  slightly  oval,  convex,  pubescent  wiih  coarse  hairs.  Head 
inflesed.  broad,  mandibles  resting  against  the  metaslerniim  in  repose  ;  un- 
dersurPacc^^-  Antenns  10-jointed  ;  1  at  Joint  Inrge,  auriculale,  2d  nodose, 
rather  large,  alteaualcd  at  base,  3d  slender,  4th  and  Tth  subtransverse, 
gradually  slightly  wider  (4th  appears  to  be  indistinctly  impressed  trans- 
versely): 6th  triangular,  as  long  as  tlie  whole  stem,  from  the  2d  lo  the  7th; 
atiout  twice  as  wide  as  long,  remaining  Joints  broken.  Palpi  not  seen. 
Eyes  not  convps,  not  emarginnte.  partly  covered  behind  by  the  prothorax. 
ProBlemuni  not  seen,  fnmt  coxfe  deeply  sunk  in  the  cavity,  not  seen. 
Mcsosternuiu  concealed  by  the  metasternum,  which  is  produced  in  front 
into  a  broad  square  process,  the  nnterinr  margin  of  which  is  slightly 
rounded,  and  the  front  angles  arc  acutely  prominent  laterally.    The  pos- 
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terior  part  of  the  metasterDum  is  large,  sparsely  punrtured.  with  a  median 
Impressed  iioe,  each  side  of  wiiicti  is  a  siiallow  rouod  impression.  Legi) 
slender,  rather  loag,  middle  coxee  separated  by  the  metAsternal  process; 
middle  le^  received  in  tmnsverae  excavations,  which  csicod  on  ttie  epi- 
pleiine  ;  bind  legs  received  in  excavaliuna  which  occupy  tlic  whole  of  the 
length  of  the  Ist  Tentral  segment,  and  extend  to.  Imt  not  upon,  the  edge 
of  the  elytra  :  tarsi  broiLd,  Ist  joint  not  elongate.  Sth  not  narrower  nor 
longer  than  ttie  4th;  claws  small,  divaricate,  appendicalate,  TCDtral  seg- 
ments 5,  as  usual  ;  Istshort.  orcupied  by  llie  excavations  for  the  hind  legs  ; 
2d,  3d  and  4th  equal,  each  about  twice  as  long  as  the  Ist ;  5th  nearly  as 
long  as  the  two  preceding,  broadly  rounded  ;  the  sutures  are  equally  plain 
and  straight.     Elytra  striate. 

This  genu3  is  allied  to  Dorcatoma  and  Ccenoeara,  but  differs 
from  both  by  the  elytra  being  atriate,  by  the  2d  joint  of  the 
aotennFB  being  larger,  and  by  the  form  of  the  metasternal 
proccifs  which  is  much  narrowed  at  base  in  Dorcaloma,  and 
very  ehort  in  Ccenocara.  Having  seen  but  one  specimen,  I 
am  unwilling  to  risk  it  by  an  attempt  to  expose  the  proa- 
ternum,  especially  as  the  genus  is  very  well  characterized 
without  reference  to  that  part. 

99.  Brrrhodes  setosas,  n.  sp.— Robust,  oval,  convex,  obliquely  nar- 
rowed in  front,  bl;>ckisli- brown  (somewhat  shining  where  the  hair  is  re- 
moved), di'neely  clothed  with  coarse  wliite  curled  hairs,  very  finely  and 
densely  punclulate.  Head  with  a  transverse  frontal  impressed  line  near 
the  margin  ;  sides  obliquely  margined.  Prolliorax  short,  of  tlie  same  form 
as  in  Caaocara,  outline  when  viewed  from  atiove  oblique.  Scutellura  flat. 
luunded.  Elytra  with  well  impressed  striiB,  the  two  outer  ones  deeper  be* 
hind  the  middle  ;  lnt<:rspaces  wide,  flat,  the  outer  ones  sliglitly  convex  be- 
hind ;  lateral  edge  finely  margined  from  base  to  tip.  Beneath  nearly 
smoorh.  very  sparsely  punctulate.  Sterna  glabrous  (by  abrasion  ?),  abdo- 
men hairy.     Length  8.5  mm. ;  .14  inch. 

Capron*,  one  specimen.  Un  superficial  view,  this  insect 
might  be  readily  mistaken  for  a  small  species  of  Bi/rrkas. 

100.  Elaphidium  tectum,  n.  sp. -Elongate,  slender,  brown,  clothed 
with  short  flne  rather  dense  dirt  colored  pubcaceuce,  scarcely  mottled  on 
the  elytra.  Antennie  (^)  as  long  as  the  body,  joints  3-10  each  with  a 
spine  at  the  inner  apical  margin  ;  the  spine  of  the  !1d  is  about  one -fourth 
as  long  as  tlie  4tb  joint,  tlie  ol  hers  diminish  gradually  in  length  ;  llie  ouler 
apical  angle  of  Ihe  joints  5-7  is  also  armed  with  a  small  spine.  Protlioras 
a  little  wider  than  long,  moderately  rounded  on  the  sides,  densely  punc< 
tured,  with  a  smooth  dorsal  line  more  distinct  behind  the  mldille,  and  a 
(I iscoidal  round  callus  each  side  in  front  of  llie  middle;  on  the  dedexed 
sides  near  the  base  are  seen  a  few  large  round  punctures  or  fovea.    Elytra 
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coftrstly  nol  densely  punctured,  punctures  sninlkr  towards  tlie  tii>8,  which 
art  liis|iinous,  Uio  outer  spine  nuicli  longer  iliiin  tlic  suturnl.  Thighs  of 
tlic  liind  legs  miili  a  short  spine  on  tiiu  ioner  side.  Length  1-5.6  mn>.; 
.63  inch. 

Cedar  Keys;  two  c?.  Thia  species  is  related  to  E.  miirro- 
nalutit  and  incciium,  but  the  antetjiiffi  are  not  longer  than  the 
botly,  and  the  pubescence  is  more  uniform  ;  the  punctures  of 
the  elytra  are  also  more  distant.  It  seems  to  resemble  E.  la- 
jiatam  Chevr.  (Am.  Ent.  Soc.  Fr.  1862,  260)  fi^m  Cuba,  and 
I  should  consider  it  as  the  otlier  sex  of  the  same  sijocics,  ex- 
cept that  the  outer  angle  of  the  3d  and  4th  joints  is  not 
armed  with  a  spine. 

101.  Leptogtylud  transversatas  Clievr.  Add.  Ent.  Soc.  France. 
180J.  348. 

Enterprise.  The  si>ecimens  agree  perfectly  with  the  de- 
scription given  of  this  Cuban  species,  which  was  not  previ- 
ously known  in  our  fauna. 

102.  Leptostylui  arcuatus,  n.  ep. — Fuscous,  densely  clothed 
with  gray  hair.  Elytra  flattened  on  the  disc,  hind  third  of  surfiice  smoky- 
brown,  limited  in  front  by  a  curved  blnckisli  line,  concave  forn'arda  ;  this 
liau  is  angulattHl  about  the  middle  of  the  width,  then  again  concave  for- 
wards, and  joins  a  la'cral  oarrow  black  line,  whicli  is  diUted  behind  ilie 
humerus:  asperities  black,  sparse,  smnll,  nrmnged  in  dislnnt  rows  ;  lips 
sinmgly  and  obliijuely  truncnte.  outer  angle  prominent ;  punctures  coarse, 
rather  densely  placed.  Proilinrax  nitliotit  discoidal  inequalities,  nearly 
twice  as  wide  as  long,  sides  oblique  from  apc.\  to  beyond  the  luiddte,  where 
they  are  distinctly  angulaled,  Ihcn  narrowed  to  the  base  ;  there  is  a  small 
blnck  spot  extending  front  the  base  to  the  lateral  aogle.  Beni-nth  brown, 
finely  pul>esceDt.not  mottled,  legs  scarcely  moUlcd  :  aniennie  a  little  longer 
than  llie  bo<Iy.  punctured  and  aonulated.     Length  8  mm.;  .Si  inch. 

Tampa ;  one  specimen.  A  very  distinct  sfiecies.  The  Ist 
joint  of  the  hind  tarsi  is  as  long  as  the  two  following,  and 
the  lateral  angle  of  the  prothorax  is  obtuse,  not  rounded,  but 
also  not  prominent,  and  is  distinctly  nearer  the  base  than  the 
apex,  while  in  all  the  others  in  our  fauna  it  is  at  the  middle 
of  the  side,  and  obttisely  rounded.  It  might  be  properly 
referred  to  Sternidias,  but  in  that  genus  the  lateral  angle  of 
the  prothonix  is  more 'prominent.  Until  atiother  revision 
of  this  division  of  Cei-ainlDfidm  is  made,  I  prefer  to  place  this 
speciea  in  Leptostylus,  rather  than  to  establish  it  as  a  separate 
genus. 
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ZAPLOVS,  n.  g.     (CGRAMDvnD^.  subf.  Lauiid.s.) 

Boily  small,  not  very  robust,  clollioii  wjtii  prcstmte,  sliort  pubescence. 
Head  ratlier  sliorl,  not  clianiicled,  sujJiKirlof  lucrum  coriiiceaus,  cyesnither 
coiirscly  grinuiliited.  tlfC])lv  eiutirainnie,  upper  part  mucli  smnllur  ilian  tiio 
lowtT.  Aotenme  n  little  slii)il(;r  tlian  the  bcxly,  U  jointtd,  wiili  very  few 
flying  linirs  03  the  lower  edge;  Isl  juint  long,  slender,  slightly  clavate 
<very  niucli  as  in  Leplontyl'it,  Liopai  &c.);  Zd  joint  cylindricul,  nearly  one 
third  asloDi^ns  thelsl;  Sdaud  4 tit  elongate,  together  equal  to  tliereniaiaing 
on*:!S  united,  wliicli  gradually  diminish  in  length,  but  not  in  thickness. 
Prothornx  widur  thnn  long,  nut  tuberculate.  sides  rounded,  somctiiues  in- 
disUociiy  angukled  ;  Front  coxal  cavities  wicluly  angulatetl.  Elytra  wider 
limn  the  protUomx,  parallel,  humeri  well  rounded,  tips  rounded,  not  trun- 
cfHe.  From  coxa:  prominent,  narrowly  scpamled,  middle  cokib  more  widely 
sepamte:!,  eavitles  open  externally.  Legs  short,  thighs  stout,  but  not  da- 
vale;  front  tibiee  willi  Inner  gro:)Tc  Techie  :  middle  libis  with  a  slight 
but  distinct  tubercle  on  outer  margin.  Ttinti  short,  not  slender,  Ut  Joint 
scarcely  longer  llinn  2d  ;  last  joint  long,  claws  divaricate. 

Thti  small  insect  whicli  iurlieiitos  this  genus  belongs  to  the 
tribo  Pogonorheriiii  (Lee.  Clnss.  Col.  N.  Am.  340),  but  dooa 
not  fit  well  into  any  of  the  groups  thus  fur  known  in  our 
fauna,* 

103  ZaplouH  Hubbardl,  n.  sp.— Bmwn.  clolhedVith  short,  pros- 
trate yellowishgriiy  pubescence,  siiiiu'what  iniHlIed  by  unequal  distribu- 
tion. Prothorax  very  donsjly.  raihcr  finely  punctured.  Elytra  more 
strongly  and  less  densely  punctured.  Anicunte  annulated  with  black, 
flnoly  puiciulaie  aad  pubeacenl,  wiihout  mixture  of  large  punclure«. 
Length  3, iJ-j  tnm,;  ,13-.2'J  inch. 

Enterprise;  frequently  beaten  from  old  vines,  in  May. 

104.  Donacia  rusosa,n.  sp.—Copperybronee,  not  shining,  rugose, 
rother  robust,  sub -depressed.  Head  channeled  in  front,  line  deeper  behind, 
and  ceasing  between  the  eyes  ;  eyes  convex,  prominent,  orbits  wide.  Pro- 
thorax  quadrate,  a  little  wider  in  front,  where  tlie  angles  are  well-uiarkcd, 
sides  not  sinuate  ;  surface  densely  rugose  and  punctured,  dorsal  line  widely 
impressed  but  vague,  feebly,  transversely  impressed  near  ttie  Iwsc.  Elytra 
obliquely  narrowed  towards  the  tl|».  which  are  Irunaitc  ;  discoidai  impres- 
sions vague,  the  1st  small,  near  the  scuteilum  ;  the  3d  large,  in  front  of  ihs 
middle  ;  the  3d  small,  near  tlie  suture,  and  behind  the  middle  ;  slrin  com- 
posed of  elongate  punctures,  interspaces  densely,  transversely  rugose.  Be- 
neath dark  pluml)eous,  with  fine,  pntinose  pubescence.  Hind  thighs  (  ?) 
not  toothed,  antenna  slender,  throe  fourths  as  long  as  the  body,  blackish. 
Length  U, 2  mm.;   .37  inch. 

Enterprise;  May,  one  apticiinen.    Allied  to  £).  subiiUs,  but 

•  ViiUaorn.Xr.  Am.  EaLSoe.  vll.  iB:  tJau.KTS). 
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less  shiniog,  and  more  rugose,  with  the  anteante  longer  and 
more  slender. 

105.  Diabrotica  Tlncta,  n.  sp.— Black,  protborex  bright  yellow, 
qundriiU!,  amootli,  with  two  large  dUcoidal  fovcie,  siUe  ni&rgia  narrovrly 
reflexed.  Elytra  wider  than  prolhorax,  punctured  aoraewUnt  in  rows,  with 
the  lateral  and  apical  border,  and  a  narrow  vitta  from  the  luse  lo  the  tip. 
occup}'in^  an  elevated  ridge  [tarallel  with  the  suture,  palu  yellow.  Beneath 
yellow,  raeao-  and  melalliorax,  outer  half  of  thighs,  libiie  and  larai  bhict. 
Antenna  black,  baae  brownish  ;  3d  joint  longer  than  3d,  united  equal  to 
the4lh.     Length  4  mm.;  .16  inch.  ^ 

Cappoii ;  April,  one  specimen. 

100.  ffidionycblB  indigopterB,  d.  sp.— Dull  ferruginous,  ani^n- 

□a:-  and  legs  piceous  ;  elytra  blue-black,  slroDgly  and  densely  punctured, 
narrowly  margined.  Head  sparsely  punctured,  median  line  abbreviated 
in  front,  and  intcrrupled  at  the  verlen  ;  there  are  two  smalt  rounded  force 
between  the  eyea.  Prothorax  transverse,  narrowed  io  tVont,  sub  sinuate, 
but  scarcely  rounded  on  tlie  sides,  which  Are  broadly  flattened  ;  front  angles 
small,  prominent ;  disc  snu>oth,  not  shining.  Hind  thighs  very  large,  finely 
and  sparsely  punctured.     Length  3  mm, ;  .  12  inch. 

Tampa ;  one  specimen.  The  5th  ventral  segment  is  widely 
concave  at  the  tip.  This  speciea  is  not  closely  allied  to  any 
other  known  to  me  in  our  fauna ;  the  middle  tibise  are  angu- 
late  on  the  outer  margin  as  in  (E.  tkyamoides  Crotch. 

1(W,  Argoplsles  SCrHoldes.  n.  sp. — Circular,  not  very  convex, 
rufoua,  extremity  of  hind  thighs,  and  tlic  upper  surface  black,  shining. 
Head  brown.  Prolhorax  very  short,  deeply  emarginate  in  front,  rounded 
at  base,  finely  punctulate  ;  a  curved,  transverse,  rufout  band  extends  fnim 
the  base  each  side,  near  the  hind  angles ;  the  sides  are  also  rufous.  Elytra 
scarcely  perceptibly  punctulate,  marked  with  distant  strlce  composed 
of  extremely  fine  punctures;  each  with  a  large,  triangular,  rufous  spot, 
with  Itie  apex  In  front,  extending  to  the  suture  behind  tlie  middle.  Length 
8.4  mm.;  .ia5  hich. 

Florida;  two  specimens  given  me  by  Mr.  TJlke.  The  re- 
semblance of  this  insect  to  a  small  Ezockcrmus  is  marvellous. 
Thegenus  is  iilao  remarkable  for  having  occurred  thus  far  only 
in  north-easfern  Asia.  The  mesosternum  is  entirely  con- 
cealed between  the  pro-  and  raetasternum,  and  the  latter  is 
very  short.  The  hind  thighs  are  immensely  large  in  propor- 
tion to  the  size  of  the  iii.sect.  Though  the  next  species  has 
not  occurred  as  yet  in  Florida,  its  geogniphical  distribution 
renders  its  appearance  there  very  probable. 
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107.  SptuerodermB  opima,n.  sp.— Rounded,  nearly  circular,  con- 
vex, picL-ous- black,  sliming  ;  anteniife  and  legs  (except  liind  femora)  dark- 
brown.  Head  punctured,  eyes  not  immersed  in  the  protliorax.  Prothorax 
gbort,  sides  oblique,  front  angles  rounded  ;  surface  finely  punclulate.  Elytra 
with  irregular  rows  of  sparse,  coarse  punctures.  Interspaces  nearly  amootb. 
Length  a.S  mm.;  .10  Inch. 

North  Carolina  and  Texas.  I  have  adopted  the  manuscript 
specific  name  given  by  Dr.  Zimmermaun.  This  is  the  first 
introduction  of  the  geuus  into  the  literature  of  our  fauna; 
Splueroderma  insolita  Mels,  ie  the  type  of  CercUaliica  Crotch, 
and  belongs  in  another  group. 

108.  Cbfetocnema  ptngula,  n.  sp.  —  Bub.ovate.  convex,  more 
pointed  behind  ;  coppery  bronze,  not  very  shining,  bnsc  of  antenme,  tihXet 
and  tarsi  lesiaceouB.  Protliorax  finely  alutaccuus.  transverse,  not  narrowed 
in  front,  sides  rounded  near  the  front  angles  ;  discflnely  punctured.  Elytra 
with  fine  punctured  stria,  interspaces  flat,  smooth.  Bides  of  last  ventral 
segment  finely  punctured.     Length  2.2  mm. ;  .09  inch. 

Enterprise  and  New  Smjrna,  two  specimens.  Very  like 
C.  deniicultUa,  but  more  pointed  behind ;  the  sculpture  is 
much  finer  and  the  last  ventral  segment  is  not  coarsely  and 
sparsely  punctured,  hut  is  nearly  smooth  at  the  middle  and 
finely  pimctured  towards  the  sides. 

109.  Clitetacnema  protensa,  n.  sp, — Very  elongate -oval,  moder- 
ately convex,  coppery  bronze,  not  very  shining  ;  antenns  black  bronzed, 
libiie  and  tarsi  brown,  ilend  strongly  and  sparaely,  front  more  densely 
punctured.  Frothorux  transverse,  not  narrowed  in  front,  rounded  on  the 
sides,  punctured.  Elytra  with  striie  composed  of  large  puucluree,  inter- 
spaces flat,  amooth,  ventral  segments  sparsely  punctured.  Length3.8mm.; 
.11  inch. 

Detroit,  Michigan  ;  one  specimen  ;  Messrs,  Hubbard  and 
Schwarz.  Much  larger  than  C.  elongalula  Crotch,  but  of 
equally  elongate  form. 

110.  Chfetocnema  CTlindrica,  n-  sp.— Elongate,  sub -cylindrical, 
convex,  coppery  bronze,  not  very  shining  :  antennie  and  legs  of  the  same 
color.  Head  and  proihorax  strongly,  rather  closely  punctured,  the  latter 
tmosversc.  not  narrowed  in  front,  rounded  on  the  sides.  Elytra  a  little 
wider  than  the  prothorax,  stris  composed  of  deeply  impressed  punctures, 
interspaces  smooth.  Ventral  segments  rather  finely  punctured.  l,englh 
2  mm.;  .OSincll. 

Detroit,  Michigan  ;  Messrs.  Hubbard  and  Schwarz.  Also 
found  in  Massachusetts.    The  punctures  of  the  short  scutel- 
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lar  Btria,  and  the  baee  of  the  Butaral  stria  are  eomewhat 
confused. 

111.  Ctasetocnema  opacula,  n.  sp. — EloDgaie-oval,  convex,  elyin 
wtder  than  the  prutbomx.  dark  black  bronzed.     Head  opaque,  Impunc- 

tured.  Prothorax  traaaTerse,  not  narrowed  in  f>i>Dt,  sides  broadly  rounded, 
front  angles  not  iruncale  ;  surface  opaque,  finely,  densely  punctured,  b««e 
with  aa  iadlBtinct  row  of  punctures.  Elytra  inoderalely  sbiaing,  striK 
compoeed  of  punctures  of  moderate  size,  not  closely  set  outer  at ris  im- 
pressed.    Base  of  anteunte  brown,  lege  dark.    Length  l.G  min. ;  .06  inch. 

CaliforDia,  Gilroy ;  one  specimen,  Mr.  G.  R,  Crotch.  The 
sntennse  are  broken  and  but  two  bas^l  joints  remain. 

113.  Cluelocnema  flaTlcornls,  n.  sp. — Oval,  convex,  dark 
bronze,  not  very  Bhiaing,  anteuQte  yellow,  scarcely  darker  at  the  outer  ex. 
tremity.  Hend  smootli,  with  the  usual  impressions.  Protliorax  finely 
punctured,  narrowed  in  front  of  the  middle,  post  apical  angle  distinct; 
there  is  also  a  basal  puncture  each  side  opposite  the  base  of  the  6tb  stria. 
Elytral  siriffi  composed  of  small,  tloseset  punctures,  interspaces  obsoletelj 
pnnctulate.    Length  1.4  mm.;  .055  Inch. 

Detroit,  Michigan;  one  specimen.  Easily  known  by  the 
amall  size,  robust  form  and  yellow  antenna.  The  le^  are 
dark,  and  the  ventral  segments  sparsely  punctured.  The 
obliquely  cut  front  angles  of  the  prothorax  and  the  basal 
puncture  indicate  a  tendency  toward  Crepidodera. 

113.  Otaselocnenia  obesnia,  n.  sp.— Still  smaller,  oval,  convex, 
black  bronzed,  uot  very  shining,  antennae  and  legs  dark.  Ui'ad  smooth, 
with  the  usual  impressions.  Prothorax  transverse,  sides  oblique,  narrowed 
in  front,  surface  alutaceous,  obsoletcly  puncluiate  ;  base  finely  margined 
wltb  a  transverse  row  of  punctures.  Elytral  stries  composed  of  large 
sirougly  impressed  punctures,  interspaces  slightly 'convex,  smooth.  Ab- 
domen nearly  smooth,  slightly  punctured  at  tbe  sides  and  lip.  Length  1,3 
mm.;  .OS  inch. 

Lake  Ashby  and  Baldwin  ;  two  specimens. 

114-  Ctasetocnema  dectplens,  n.  sp— Narrower  and  less  regu- 
larly oval,  bronzed  black,  tlbiffi,  tarsi  and  antennoe  testaceous,  the  lact 
slightly  brown  at  the  extremity.  Head  smooth,  with  the  usual  impressions. 
Prothorax  transverse,  not  narrowed  in  front,  sides  very  slightly  rounded ; 
post.Hpical  angle  somcwhnt  distinct,  with  a  very  lung  u-ta ;  disc  punctured. 
Elytra  a  little  wider  than  the  prolliorox.  strife  iroprcBsed,  punctured,  inter- 
spaces convex,  smooth.    Abdumnn  nearly  smooth.    Length  1.5  mm.;  .06 

Kansas,  one  specimen.    Of  the  same  form  as  C.  piUicaria 
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Melft  {vide  Crotch,  Proc.  Acad.  Nat.  Sc.  Phila.,  187  ,  75), 
but  easily  distinguished  by  the  strongly  punctured  pro- 
thorax. 

115.  Cbtetacnema  crilirata,  n.  sp— Oval,  convex,  bright  bronze, 
tibiffi  and  tsTBi  nifo-teslAceous.  base  of  antennie  brownish.  Head  deeply 
but  not  cosrselj  punctured.  Protborax  transverse,  gradually  narrowed  in 
froQi,  sliKlitly  rounded  on  (besides,  densely  punctured.  Elytra  deeply  and 
coarsely  punctured,  punctures  forming  strife  only  on  tlie  posterior  declivity 
aoJ  at  the  sides.    Abdomen  strongly  punctured.    Lengtti  2.1  mm.;  .086 

Cambridge,  Maas.;  one  specifnen,  collected  by  Mr.  Schwarz 
in  February,  under  moss. 

Table  of  ipiciai  of  Cdatocnbma. 

Head  punctured 2. 

Head  smooth  or  nearly  so 5. 

2.   Inner  Blriie  of  elytra  confused 3. 

Stris  of  elytra  quite  regular 4. 

8,  <!fal  convex,  elytral  atriee  confused,  punctures  coarse., 1.  oribrata,  n.  sp. 
Mora  elongate,   teas  convei,   elytral  striie  confused  only  near  the  base 

and  suture 2.  liregolaria. 

Elongate,  cylindrical,  elytral  striie  slightly  confused  near  the  base  and 
suture 3.  subcyllndrioa,  n.  ap. 

4.  Robust  oval,  elytral  strix  strong .4.  dantloiilata. 

Robust  oval,  elytral  stri«  flne S.  plngnis,  n.  sp. 

Very  elongate -oval,  lieadmore  sitarsely  punctured....  6.  protanaa,  n.  ap. 

5.  Oval  or  ovate,  not  very  elongate 6. 

Very  elongate -oval,  shining,  head  aparaely  punctulate 7.slongatnla. 

6.  Prothorajc  atningly  punctured,  base  finely  margined 7. 

Prothorax  punctured,  base  with  a  row  of  punctures ■ .  ■  .8. 

Prothonis  punctured,  without  basal  row  of  punctures 10. 

FrotUonix  nbaoletely  pun  tulate 11. 

7.  Qreenish  black,  opaque,  convex  ;  strite  strongly  punctured.  .S.  alutaoaa. 
Blue-green,  rather  ehinlng :  antennce  and  front  legs  brown,  elytral  strife 

closely  punctured 9.  sabviildia. 

Qreenish -black,  eblning.  more  elongate,  less  convex  ;  base  of  antennte 

pale  ;  elytral  strite  Impressed,  closely  punctured. .  10.  deolplens,  n.  sp. 
Oreeuish-block,  convex,  elytra  wider  tluia  prothorax  ;  antennx  and  legs. 

yellow;  protborax  straight  on  the  sides 11.  qnadrlcolUs  Sehxoart. 

8.  Less  robust,  elytra  wider  than  protborax,  which  is  finely  punctured . .  9. 
Itobast,  ovate,  protborax  strongly  punctured 10.  crannlata. 

9.  Bronzed,  shining 11,  paicetnmctata. 

Black  bronzed,  head  and  pr  >tborax  ojiaque 12.  opaonla,  n.  sp. 

Dark  bronzed,  shining,  less  convex 13.  pulloaila. 
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10.  Ovate,  coDvex,  BOmewbat  shining,  proihornx  witfa  BbasalponcHire'cacli 

aide,  anteDDie.  tibis  and  tarsi  lesiaceous 14.  flaviconilB,  d.  ip. 

Ovate,  convex,  less  shining,  prolhorax  without  basal  piinclure,  antenuc, 
tibiffiand  tarsi  testacooua 15.  confinift. 

11.  Robust,  ovale,  bead  and  prothuraEalutaceotiB,  L'ljtntmorcshiniDg,  with 

Blrite  composed  of  very  large  punctures 16.  obesola.  n-  sp. 

HB.  BlapNtlnUfi  fortls,  n.  sp.— Elongate  oval,  not  convex,  grayish- 
black,  sparsely  pubescent.  Head  strongly  punctured.  Prolhorax  one-half 
wider  than  long,  narrower  In  front,  sides  slightly  rounded,  apex  deeply 
emarginatc,  base  biainuate  ;  surtkce  densely,  strongly  punctured,  punctures 
towards  the  sides  somewhat  elongated-  Elytra  with  coarsely  punctured 
stria,  interspaces  moderately  convoii,  punctured.  Flanks  of  proUiorsjc 
beneath  coarsely  punctured  and  aciculate,  deeply  concave  and  nesrly 
smooth  along  the  margin.     Abdomen  strongly  punctured.     Length?  mm. ; 

1^.  Joints  1-3  of  ftoDt  and  middle  tarsi  dilated,  spongy  beneath. 

Southern  FloriiJa;  oue  specimen,  collected  by  Dr.  Palmer. 
ThiB  species  is  closely  allied  to  B.  dilalalus,  but  the  prothorax 
is  much  less  rounded  on  the  aides,  and  proportionally  a  little 
longer. 

116.  Blapstinug  opacus,  n.  sp.— Elongate  oval,  rather  convex, 
black  opaque  with  a  silky  lustre.  Head  and  prolhorax  sparsely  pu act o- 
late,  the  latter  nearly  twice  as  wide  as  long,  narrower  in  front,  sides 
slightly  rounded.  Qnely  margined  -.  apex  strongly  emarginate  ;  bancstroogly 
bisinuate,  finely  margined.  Elytrit  with  rows  of  small  elongate  punc- 
tures in  place  of  strife  ;  7th  and  8tb  row  as  usual  not  attaining  the  base- 
Beneath  nearly  smooth,  last  ventral  segment  more  distliicily  punctured  ; 
flanks  of  protborax  wlib  a  few  rugosities,  concave  along  the  margin. 
Length  6.1  mm.;  .34  inch. 

Southern  Florida  ;  one  specimen,  collected  by  Dr.  Palmer. 
The  S  tarsi  are  dilated  as  in  the  preceding  species. 

117.  BlapstiBus  estrlaliiB,  n.  sp, — Robust  oval,  very  convex, 
black,  not  shining.  Head  and  prothorax  distinctly  punctured,  the  lailer 
nearly  twice  as  wide  as  long,  narrower  in  front,  very  slightly  rounded  on 
the  sides  and  finely  margined  ;  apex  moderately  emarginate,  front  angles 
lees  prominent  than  usual ;  base  bislnuate,  finely  margined  ;  margin  obso- 
lete at  the  middle.  Elytra  more  flnely  punctured  than  the  protborai, 
with  obsolete  traces  of  stris  behind  and  at  the  sides.  Beneath  sLroogly 
and  densely  punctured-     Length  4.3  mm. ;  .17  inch. 

Haulover  and  Oapron  ;  not  rare.  Tho  tarsi  are  not  dilated 
in  any  of  the  specimens  examined.  Should  the  sexes  be  alike 
in  this  respect,  which   may  be  known  only  by  dissection, 
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thW  chftracter,  added  to  the  coDvex  form  of  body,  and  the 
absence  of  eljtral  atrise,  would  require  the  sejiaration  of  this 
ioscct  as  a  diatinct  genua. 

D1GNAHPTIJ8,  a.  g.  Tbnebhiokid^  ;  Hetbbotabsini. 

Bodj  elongate,  rcsemliling  BUnorhia.  Head  short,  eyea  large,  tnDS- 
Terse,  conre^^lj  granulalcd.  Antennffi  as  long  as  the  head  sod  prothoraz, 
rather  ^leader.  8d  JoiDt  a  little  longer  than  the  4th  ;  8th,  9th  and  10th 
icider  and  larger,  scarcely  as  long  as  wide,  11th  lunger,  OTtl.  Palpi  with 
the  last  Joint  strongly  securirurm,  mcQlum  oborate,  traosverse,  with  two 
shallow  impressions.  Prothorax  siih-cyliodrical,  slightly  rounded  and  sub- 
sinuate  OD  tlie  sides,  which  are  narrowly  margmfd.  hind  angles  email,  acute, 
or  rectangular.  Elytra  a  little  wider  than  the  prothorax  sub -cylindrical, 
humeri  not  prominent,  sirite  composed  or  large  close  punctures,  intei-spncea 
narrow.  Epipleuree  narrow,  not  reaching  the  tip,  impinged  upon  by  the 
4th  and  Sth  ventral  segments,  which  are  rounded  at  the  sides.  Legs  long, 
slender ;  tarsi  wiih  the  1-3  of  the  front  and  middle  pair  broad,  and  the 
1st  and  2d  of  the  hind  pair  less  dilated,  brush-like  beneath  ;  peDUltimate 
joint  small,  last  Joint  as  long  as  the  others  united,  claws  large,  simple. 

118.  DiBnamptuH  stenochlnua,  n.  sp.— Elongate,  shining  black, 
with  ft  bluish  gloss.  Head  densely  punelured.  Prothorax  more  strongly 
punctured,  onc-lialf  longer  than  wide,  sub -sinuate  on  the-  sides  behind  the 
middle  ;  bind  angles  small,  acute.  prominenL  Elytra  with  striEB  of  very 
coarse  punctures;  Interspaces  narrow,  smooth.  Flanks  of  prothorax 
coarsely,  raeso-  nnd  niutasternum  sparsely  punctured.  Abdomen  sparsely 
finely  punctured.     Lengili  T.  mm.;  .38  inch. 

Enterprise ;  June,  beaten  from  dead  vinea ;  very  rare.  Has 
very  much  the  appearance  of  a  small  Slenochia. 

110.  Dlgnamptiu  lanKarlnus,  n.  sp.— Li  near -elongate,  black, 
with  ft  slight  meiallic  gloss.  Antcnnce  etiiuier,  more  strongly  and  more 
gradually  thickened  externally,  tbe  Otb  and  7th  Joints  being  wider  than  the 
preceding,  though  not  so  wide  as  tlie  following.  Head  finely  punctured. 
Proiborox  strongly  punctured,  one-half  longer  than  wide,  slightly  narrower 
behind,  hind  angles  rectangular,  not  prominent.  Elytra  slightly  wider 
than  the  prothorai.  striB  composed  of  oval  punctures,  in  distance  equal  to 
their  long  diameters  ,  interspaces  wider  than  the  strite,  flat,  smooth.  Be- 
neath as  in  the  preceding.    Length  4  mm.;  10  inch. 

Enterprise;  May,  very  rare.  This  species  has  much  the 
appearance  of  a  Languria,  and  the  more  thickened  anteunfe 
tend  to  increase  the  resemblance. 

ISO.  Pfaalerla  pnnctipes,  n.  sp.— Oval,  convex,  black,  or  piceous, 
sometimes  testaceous  above  b'll  without  spots.  Prothorax  narrowed  la 
front,  rounded  on  the  sides,  especially  near  the  apex,  base  finely  margined. 
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-  with  a  Urge,  basal  paDcture  each  side.  Elytra  flnelj  striate,  interapacet 
wide,  flat,  Binootii.  Under  surrace  towards  the  sides  very  finely  ecabro- 
punctulale.  Lege  black,  Tront  thiglis  nearly  smooth,  middleond  bind  thigbs 
coarsely  and  sparsely  punctured  :  tibis  densely  panctured.  Lengtii  7  mm. 
.28  Inch. 

Haulover;  abundantontbeocean  shore.  Larger  and  Btouter 
than  P.  testacea,»nd  easily  known  by  the  black  and  coarsely 
punctured  legs.  In  this  respect  it  resembles  P.  pili/era  from 
LowerCalifornia,  from  which  it  differs  only  by  the  epipleurre 
beiufT  smooth  and  friabrous,  while  in  P.piVi/era  they  are  punc- 
tured and  setose. 

131.  Platydema  crenatum,  n.  sp. — Oval,  rather  elongate,  con- 
vex, black,  shining.  Head  pnnclured  in  front,  transverse  impresaitKi 
faint,  Prothorax  sparsely,  finely  punctulate,  base  bUinuatc,  not  margined, 
each  side  with  a  broad,  shftllow  impression.  Elytra  with  deep,  very 
coarsely  punctured  strin.  Beneath  punctured,  last  two  ventral  segmenti 
nearly  smooth.  Aalennte,  palpi  and  birsj  brown  ;  proeternum  convex  be- 
tween the  costs,  point  inflexed,  not  prominent.  Length  4.5  mm.;  .18  inch, 

Haulover;  one  specimeu.  More  convex  than  P.  hevipes, 
and  very  distinct  by  the  coarsely  punctured  elytral  etriee. 

132.  HypoptalceuB  Bla1>er,n.sp. — Cylindrical,  red. brown,  shining, 
with  erect  hairs.  Head  densely  and  floely  punctured,  transverse  line 
well- impressed.  Prothomx  longer  than  wide,  convex,  flacly  punctured, 
sides  nearly  straight,  finely  margined,  fruat  angles  not  prominent,  almobt 
rounded.  Elytra  finely,  rather  densely  punctured.  Pygidium  equally, 
densely,  finely  punctured.  Abdomen  less  densely  punctured,  5ili  ventral 
segment  vague,  impressed     Length  S  mm.';  .13  inch. 

Tampa;  two  specimens, also  found  in  Georgia,  under  pine 
bark.  This  species  is  smaller,  narrower  and  more  convex 
than  H.  partUlelus,  and  differs  by  the  front  angles  of  the 
prothorsx  not  being  acute  and  prominent.  It  has  the  same 
form  as  H.  Ihoracicus  and  piliger,  but  differs  by  the  elytra 
being  more  finely  punctured,  without  erect  hairs,  and  by  the 
pygidium  being  not  sparsely  but  densely  punctured. 

I  do  not  find  mentioned  in  any  work  that  the  3d,  4th  and 
5th  ventral  segments  in  this  genus  are  longitudinally,  deeply 
impressed  near  the  sides,  so  that  the  margin  appears  to  be 
thickened. 

123.  Hypopblceus  piliKer,  u.  sp.— Slender,  cylindrical,  convex, 
red-browB,  shiniug.     Head  punctured,  transverse  line  obsolete,  Ttoni  with 
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n  ebBllow,  rouaded  impression  between  the  eyes-  Prothonx  longer  than 
icide,  sides  slightly  rounded,  near  the  apex  and  huae,  hind  angles  rectaogu- 
Inr,  rounded  at  the  extreme  tip,  finely  not  densely  punctured,  with  a  few 
erect  hairs  towards  the  sides,  twise  not  margined.  Eljlra  finely  not  densely 
panctnred,  punctures  here  and  there,  Torming  rows  {but  not  indicating 
striee) ;  there  are  some  erect  hairs,  especially  near  the  lip,  and  at  the  sides. 
Pygiditim  sparsely  punctured.  Beneath  punctured,  last  ventral  segment 
not  impressed.     Length  3.fi  mm. ;  .10  Inch. 

Florida,  Georgia  and  South  Carolina ;  under  pine  bark.  I 
have  adopted  the  nanie  which  it  bears  in  the  collection  of 
Dr.  ZimmerinaDii.  This  species  is  more  slender  than  if.  par- 
attelus,  and  differe  by  the  sparse,  erect  hairs,  by  the  punctures 
of  the  elytra  being  Icsu  fine  and  moro  distant,  and  by  the 
pygidiuni  beinji;  sparsely  punctured.  In  these  respects  it 
agrees  with  H.  Utoracicua,  but  diftera  in  color,  and  by  having 
fewer  erect  hairs. 

Three  new  species  remain  in  ray  collection,  which  raay  be 
described  on  the  present  occasion ;  the  subjoined  table  gives 
the  essential  charactei's  of  all  the  species  in  our  fauna. 

134.  Hypophl«eui  snlMtriatus,  n.  sp.— Very  dark  brown,  cylin- 
drical, less  convex  than  the  oilier  species.  Head  punctured,  transverse  line 
well  impressed,  vertex  with  a  faint,  transverse  impression,  anterior  to 
which  llie  surrace  la  more  convex.  Proliiorax  scarcely  lunger  than  wide, 
punctured,  side  margin  stronger  than  in  the  other  species,  l>ase  margined. 
Elytra  rather  strongly  punctured,  punctures  In  rows  except  near  the  sides 
and  tIpB.  without  hairs.  Pygidium  densely,  finely  punctured.  Beneath 
punctured:  last  ventral  segment  broadly  impressed,  apical  part  convex. 
Length  43  mm. ;  .18  inch. 

Oregon;  collected  by  Lord  Walsingbara.  Much  larger 
than  IT.  parallelus,  and  easily  distinguished  by  the  less  con- 
vex fonu,  more  strongly  margined  protborax,  and  by  the 
elytral  punctures  being  stronger,  and  placed  in  rows. 

125.  HypophlcenH  opaculns,  n.  ap. — Cylindrical,  convex,  blade- 
bh,  not  shining.  Head  feebly  punctulate,  transverse  line  bounded  behind 
by  an  obtuse,  tranaverae  ridge ;  epislome  convex.  Prothorax  a  little  wider 
than  long,  sides  broadly  rounded,  apex  not  emarginate,  sides  very  finely 
margined,  base  indistinctly  margined,  surface  finely,  rather  denaely  punc- 
tured. Elytra  finely  punctured,  punctures  here  and  there  in  fows.  Py- 
gidium densely,  fiuety  pimctured.  Beneath  aparaely  punctured  ;  5th  ven- 
tral with  a  small,  apical  tubercle.     Length  3.2  mm.;  .Id  inch. 

Southern  California;  one  specimen  collected  by  Mr.  Hardy, 
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kindly  given  me  by  Dr.  D.  Sharp.  The  convex  transverse 
ridge  of  the  head  causes  the  clypeal  impression  to  appear 
very  deep. 

126.  Hypophlocas  tenuis,  u.  ep,— Vei?  sleuder,  cylindrical,  cod- 
vex.  red-brown,  abiDJog,  anteaoie  and  legs  ferrugiDOua.  Head  spars<-1j 
puDCtulate,  trouBverae  impression  deep.  Proiborax  one  third  longer  ibtui 
wide,  front  and  hind  angles  rounded  nt  tbe  extreme  lip  ;  apex  not  em&rgi- 
DHte,  Bides  very  finely  margined,  liase  indistinctly  margined,  surface 
sparsely  puncttilate.  Elytra  punctured,  with  indications  of  stris  beliind 
the  middle,  and  near  the  suture.  Pygidium  sparsely  punctured.  Beneath 
sparsely  punctulate  ;  6tb  venlral  segment  more  strongly  punctured,  not  im- 
pressed.    Length  2,3  mm. ;  .09  inch. 

Lowell,  Massachusetts ;  collected  by  Mr.  Frederick  Blanch- 
ard,  and  kindly  given  to  me  by  Dr.  Horn. 

Tablt  of  the  Sptciat  of  Htpophl(bus. 

Shining,  aides  of  prothorax  flnely  margined 2. 

SbinlDg  Bides  of  pmlliorax  stroDjjIy  margined,  head  with  a  faiot  iater- 
ocular  traaBverse  impression  ;  5t)i  Teotral  segment  broadly  impressed. 


Opaque,  sides  of  prothurax  very  finely  margined,  head  with  a  transverae 

elevated  ridge;  Gth  veniTal  segment  with  a  small ,  apical  tubercle. 

8.  opaonlns,  d.  sp. 

3.  Entirely  glahrous,  protborai  not  impressed 3. 

Clothed  with  long,  erect  hairs,  protliorax  broadly  coocaTe  in  frwit ;  ■'Sib 

yentrat  segment  not  inipresaed 2.  oavno. 

Witli  a  few  stiff,  erect  haira  ;  prothorai  not  impressed  ;  5th  ventral  not 

impressed  ;  head  with  a  shallow  inleroculsr  impression 4. 

8.  Prothoras  emarginate  in  front,  apical  angles  acute  ;  6ih  ventral  slightly 

impressed,  pygidium  densely  punctured 3.  pamllrlii^ 

Prothorax  not  emarginate  in  tVont,  apical  angles  rounded  ;  Stii  ventral 

segment  sliglitly  impressed  ;  pygidium  densely  punctured 

4.  glabar,  D.  ep. 
Prothonix  not  emargiuale  in  front,  apical  angles  rounded  ;  Srb  ventral 

segment  not  impressed,  pygidium  sparsely  puDcinred..5.  tantila,  n.ip. 

4.  Brown,  elytm  black,  autenne  and  legs  ferruginous 6.  thotactcna. 

Uniform  red-browu,  erect  haira  less  numerous. T.  pillcer,  d.  sp. 

137,  Strong  I'll  a  in  slm  pi  Iclcolle,— Black,  somewhat  shining. 
Head  sparsely  punctured,  vertex  longitudinally  impressed,  epistome  Ibick- 
ened,  Imnsversely  impressed  in  front  of  the  clypeal  suture,  foveate  at  the 
middle  near  the  anterior  margin.  Prolhorax  quadrate,  wider  than  long, 
slightly  rounded  on  the  sides  in  front,  angles  not  rounded,  sides  not  mar- 
gined, disc  punctured,  inflexcd  flnnlis  simraely  and  strongly  punctured. 
Elytra  wilh  strisi;  more  finely  punctured  than  in  S.  lermiTUituin.    Anlcnnn 
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with  the  3d  and  3d  joints  united  equal  to  the  4th,  but  not  so  wide.  Length 
10.5  mm.;    tJinch. 

Enterprise;  one  mutilated  specimen.  Quite  rliatinct  by 
the  prothorax  being  not  margined  at  the  aides,  and  by  the 
3d  joint  of  the  antennfe  being  much  shorter  than  the  4th, 
which  is  aa  broad  as  the  following  ones,  and  subtrianftular 
in  form.  The  eyes,  aa  in  our  other  black  speciea,  are  widely 
separated. 

TabU  of  the  8pteit»  of  SrHONOiLinM. 

Black  1  eyes  moderate,  widely  aeparaled 3. 

Qrecoish. bronze,   very  coarsely  sculptured,   prollionx   not   margined, 
sides  slightly  lootlied  ;  eyes  large,  nearly  conliguoL 
2.   Prothorax   finely  margined  at  the  sides;   3d  joint  or  a 

than  4th 3. 

Protburax  not  imirgined  ;  3d  joint  of  antenna  shorter  Ihao  4tb ;  epis- 

tome  thickened  in  front 4.  almpUolcollB,  n.  sp. 

i.  Episloma  not  thickened  in  TroDt ;  last  joint  of  antenna;  yellowish 4. 

Episloiua  thickened  in  front ;  atris  of  elytra  very  coarsely  punctured . . 


4.  Thorax  wider  than  long,  feebly  channeled 2.  tennlnatnm. 

Thorax  longer  than  wide 1.  tenivoolle. 

128.  Xrlopllllui  nublfer,  n.  sp.— Moderately  elongate,  black. 
densely  and  llnely  punctured,  clothed  with  sub-erect  pale  pubescence. 
Head  brownish  Id  front,  eyes  large,  coarsely  granulated,  hairy ;  front 
narrow.  AntcnnEe  bniwn,  longer  than  the  head  and  prothorax,  somewhat 
thickened  externally  ;  2d  Joint  tliicker  and  a  little  shorter  than  the  3d  ; 
llth  as  long  as  the  two  preceding  wider,  obliquely  truncate  at  tip,  with  the 
apical  angle  acute.  Prothorax  nidcr  than  long,  vaguely  impressed.  Elytra 
dark  piceo. testaceous,  with  a  scutcllar  cloud,  a  rounded  B]>ot  one-fourth 
ftnm  the  base,  and  a  broad,  angulated  band  about  the  middle,  blackish  ; 
this  band  is  extended  along  the  lateral  uiargiu  almost  to  the  humeral  cal- 
lus ;  punctures  strong,  not  Tery  dense  ;  wider  than  the  prothorax  base  trun- 
cate, sides  parallel,  rounded  behind.  Beneath  finely,  sparsely  pubescent; 
palpi,  front  tibiae,  and  all  the  tarsi  brown-testaceous.     Length  2  mm.;  .08 

Enterprise;  one  specimen,  probably  a  J.  More  allied  to 
X.  ater  onA  fascialm,  than  to  any  other  speciea  in  my  collec- 
tion. 

Tablt  of  SpteUi  if  Xtlophildb. 

Eyes  hairy 3. 

Eyes  glabrous,  widely  separated,  not  oblique 6. 

%.  Hind  angles  of  head  rounded,  not  prominent ;  :^  aotenaie  with  the  last 

joint  elongate,  cylindrical 3, 
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HrncI  angles  of  heat)  prominent,  rounded  at  ttp. 4. 

HinO  angles  of  bead  (tculironn,  sct<ise  ;  eyes  oblique,  conrsclj'  granu- 

lalod.   deeply  einarginato  ;  (f  anleDoee  flabellale,    eyes  very  large; 

color  dark,  elylra  with  palp,  anguiated  lines 1.  MelotMlraari. 

8.  .Brownish-black,  base  nr elytra  orange 2.  boHaUs. 

G ray isli -black,  elytra  with  aa  angulated,  narrowband  of  gray  pubo- 

ceace  alraut  the  middle 3.  nebnloma. 

4.  ^yes  coarsely  granulated 5. 

Eyes  finely  graoulaied.  smaller,  not  oblique,  widely  distant;  black, 

shining,  anteonfc,  legs  and  elytra  yellow  ;  the  last  with  the  baw.  apei, 

lateral  cloud,  and  large,  cordate  spot  at  the  middle  black.  -9.  notatna. 

6.  Entirely  black,  strongly  punctured 4.  ator. 

Piceoua.  strongly  punctured,  antennee  and  legs  testaceous :  elylra  rufoos, 

with  a  broad,  piceous  band  occupying  two-tbirds  of  the  surface,  ex- 
tending along  ibc  suture  to  (he  base 5.  bacUtru. 

Piccous,  strongly  punctured  ;  elytra  dull  testaceous,  with  an  ill-defined, 
oblique  band  and  some  anterior  spnls  darker 6.  nnbUar,  n.  sp. 

Testaceous,  strongly  punctured;  bead,  and  two  small  spuis  on  each 
elytron,  forming  a  iranarersc  band,  dark 7.  snbfaociatiis. 

Testaceous,  strongly  punclured  ;  elytra  each  with  two  small  piceoas 
spots  arranged  obliquely,  the  inner  one  being  behind  the  mid<'.lc,  and 

the  outer  one  about  the  middle 8.  atgnatna. 

B.  Elongate,  like  a  slender  Anthieu*  in  form 7. 

Elytra  large,  renlricoae.  piceous.  finely  and  very  densely  ptinctured. 
wilb  numerous  anastomosing  lines  of  white  pubescence  :  1st  Joint  of 
antenniE  very  short 10.  Tenbiooana. 

7.  Head  and  protborax  llnely  punctulate B. 

Head  and  prothorax  densely  punclured  ;  elytra  more  strongly  punc- 
tured with  two  narrow  band^  of  white  pubescence,  the  anterior  one  ui- 
gulated,  blabk ;  antenna  and  legs  dull  testaceous 

XI.  ptlnoldea  ScJtiran. 

8.  Protborax  quadrate,  transversely  impressed  near  the  base,  elytra  ob- 

liquely impressed  behind  the  base 9. 

Protborax  sub-ovate,  not  transversely  impressed  bcblnd  ;  form  mora 
elongate  ;  color  variable 12.  qnercioola  Schtettrt. 

9.  Fuscous,  pruinose,  elytra  paler  with  an  indistinct,  darker  band  near  the 

base  ;  prothoracic  impressions  not  deep 13.  bnumeipeiuila. 

Piceous.  pruinose  ;  antennie  and  legs  brown  or  teslaceoue- .  .14.  ploaiia. 
Piceous,  sparsely  and  finely  pubescent,  prothoracic  impression  very 

deep  1  antennK  and  legs  paler 15.  improaaas. 

Note. — By  an  error  of  writing  I  have  slated  on  p.  265  of  Classifltaition 
of  Coleoplera  of  North  America  thai  in  this  genus  the  penaltimalt  Joint  of 
the  tarsi  is  bilobcd  ;  the  antepmutlimate  is  meant. 

129.  Dlrcoea  prona,  n.sp. — Very  elongate,  narrower  behind,  sub- 
cuneiform,  convex,  brown,  densely  clothed  with  sericeous  short  pul>e! 
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Head  scabrous,  bent  perpend ic a tarly  dowDwarda.  Prothorai  scftbroua- 
piinctatc,  very  convex,  a  little  longer  tban  wide,  subsinuatc  and  broadly 
rounded  in  front,  feebly  rounded  on  the  sides,  truncate  nt  bnse  ;  at  the 
Bides,  feebly  emarginste  a1  the  middle  ;  front  angles  rouodcd,  liind  angles 
rectangular.  Elytra  with  the  basal  margin  elevated,  flticly  ftcabrous  near 
the  base,  roughness  gradually  becoming  very  fine  and  dense  punctuation 
behind.  Aniena*  slender:  1st.  3d  and  4th  joints  equal  in  lenglh.  2d 
shorter.  Maxillary  palpi  with  the  2d  joint  long,  triangular,  8d  shorter, 
triangular,  not  narrower.  4th  not  wider  than  2d  and  3d,  elongate,  cultri- 
form,  three  times  as  long  as  its  width  at  the  base.    Length  12  mm.;  .48 

C?  Front  tarsi  with  4th  Joints  broadly  dilated,  spongy  beneath  ;  4th  joint 
not  narrower,  deeply  oilobed.     $  wanting. 

Enterprise;  very  rare  in  dead  oaks.  The  prothorax  is 
more  promiaent  and  convex  in  front  than  in  D.  litarata,  and 
overhangs  the  head,  almost  as  in  Lymexylon  sericeum. 

130.  nfordella  fa§clfera,  n,  sp. — Piceous,  pubescent,  wiih  I 
cinereous  hair.  Prothorax  with  three  large  spots,  extending  from  I 
near  Ihe  base  to  the  middle,  fuscous.  Elytra  with  tlie  anterior  I 
third  (divided  by  a  narrow  suturat  gniy  line),  and  a  broad  oblique  I 
band  behind  the  middle  fuscous  :  the  band  forms  at  the  suture  an  I 
angle  directed  forwards.  Beneath  thinly  pubescent ;  base  of  an-  | 
tennte,  palpi  and  legs  piceo- testaceous.     Length  S.S  mm, ;  .00  inch. 

Cedar  Keys;  one  specimen.  The  form  is  somewhat  ro- 
boat  as  in  M.  triloba,  and  the  anal  process  is  long  and  slender. 
The  length  is  given  exclusive  of  the  process. 

131.  M ordella  angulata,  n,  sp,— Black,  flnely  pubescent, 

elongate.  Elytra  with  two  cinereous  somewhat  oblique  traus- 
rerse  spots,  one  at  the  anterior  third,  the  other  at  the  second 
third  of  the  length  ;  these  spots  are  each  connected  at  the  inner 
end  with  an  oblique  line  running  backwards  lo  the  suture. 
Anal  process  long  and  slender.     Length  2.7  mm. ;  .11  inch. 

Lake  Ashby  ;  one  specimen.  Longer  and  narrower  than 
the  preceding,  having  the  form  of  many  MordeilislencB,  or  of 
Mordella  diseoidea. 

132-  Mordella  triloba  Say.— Specimens  taken  at  Enterprise,  in 
May,  differ  from  Northern  specimens  by  the  elytral  foscice  being  much  nar- 
rower  i  and  the  anterior  one  is  strongly  angulaled  so  that  Ihe  basal  spot 
becomes  acutely  triangular  ;  the  humeral  region  is  dull  ferruginous,  I  am 
unwilling  to  descriltc  it  as  distincl.  but  regard  It  rather  ns  a  well-marked 
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Though  not  belonging  to  the  same  zoological  province,  the 

two  following  speciea  may  be  conveniently  described  here: 
133.  Mardella  Jovlalla,  n.  sp.— Black,  pubescent,  wiih  tbe  mtr- 
gins  of  llie  prolliorax  cinereous  pubesceDt.  Elytra  densely  ciaereuiu  pab- 
ff^  cscent  with  black  markings  as  Tollows  :  two  smail  spots  near  lh« 
le  elongate,  tlic  inaer  one  round  ;  a  trausveiw 
broad  band  at  tbe  middle,  divided  liy  a  ciueroua  sutural  line.  Ibc 
0  of  this  band  is  nicked  outside  of  the  middle,  uid 
then  runs  obliquely  forwards,  almost  to  the  side  margin,  which  ii 
;  the  apical  fourth  is  also  bluck.  divided  almost  to  tbe 
tip  by  the  cinereous  sutural  line.  Beneath  thiuly  clothed  with  pmino«t 
cinereous  puliescence.  ventral  transTerse  bands  and  hind  coxfc  blackisb. 
Length  4.7  mm.;  .19  inch. 

Bosque  County,  Texas,  G.  W.  Belfi^ge;  one  specimen. 
Of  the  sume  form  and  size  as  M.  onulata,  to  which  it  U  allied. 

.  Mordella  obliqua,  n.  sp.— Black,  pubescent.  Head 

,   protburax  with  scattered  cinereous  baira.  and  two 

I   indistinct  vittee  more  densely  cinereous.     Elytra  with  a  very 

H  sutural  line,  and  an  nbllquc  stripe  from  the  humeri  lu 

beyond  tlie  middle,  wliere  it  becomes  obsolete,  cinereous.    Scu* 

n  cinereous.     Beneatb  bluck ;  anal  process  long  and  sten- 

di:r.  "i^nglb  4  mm. ;  .18  inch. 

Maryland,  Dr.  Zimmerinanti;  Detroit,  Michigan,  Mr.  E, 
A.  Scbwarz.  In  form  and  size  this  species  resembles  M. 
marginata.  It  is  possible  that  M.  lunula'a  Helinuth  (Proe. 
Ac.  Nat.  Sc.  Phila,  186.5,  93),  may  have  been  a  specimen  of 
this  species,  with  the  elytral  vitta  partly  effaced.  The  type 
has,  I  believe,  been  destroyed. 

13S.  Conotrachelni  ventralii,  n.  sp.— Not  robust;  elytra  nar- 
rowed bi'hind  Tram  the  base,  humeri  not  dentiform.  Blackish -brown, 
thinly  clotbed,  but  scarcely  molded  with  <H>arse  pale  yellowish  liaire. 
Beak  balf  as  h>ng  as  the  body,  slender,  brown,  Bliining,  sparsely  punc- 
tarcd,  striate  each  side  for  more  than  onebalf  the  length.  Antennie  in* 
•erted  «l»ut  one-third  Irom  the  tip.  Head  strongly  punctured,  pubescent. 
Protliorai  as  long  as  wide,  widest  at  the  base,  gmdually  narrowed  and 
sligiilly  rounded  on  the  sides  to  the  apex,  near  which  it  is  feebly  con- 
stricted ;  very  deeply,  coarsely  and  densely  punctured,  elevated  dorsal 
line  very  narrow,  indistinct.  Elytra  at  base  about  one  half  wider  than 
the  prothorax,  humeri  roundrKl,  acutely  margined,  prominent,  sides  ob- 
liquely converging  beliind  ;  fully  one-half  longer  than  tbe  width  at  base. 
striate  composed  of  large  fovetc,  Inlcrapnces  not  costnte  at  base,  but  the 
Sd  ami  .Ith  become  gradually  acute  behind  Ihe  middle :  7th  acute  fur  the 
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whole  lengtb.  united  in  front  at  a  sharp  angle  with  tbe  9th,  which  is  also 
acute  for  its  whole  length,  the  two  united  then  funn  tlie  humeral  innrj^in. 
BentuiEh,  inflexed  flanks  of  protboiiix  densely,  nieiathoras  more  coareuly 
but  sparsely  cribrate  ;  ventral  BeKments  very  shirfing,  with  n  few  scattered 
Isrge  punctures,  more  nunienius  on  tbe  5lh.  Legs  long,  thighs  strongly 
unidentate,  not  anaulat.'i'.     Length  6  mm,;  .33  inch. 

Enterprise ;  one  specimen.  Quite  different  from  any  other 
in  our  fauna ;  it  should  be  placed  after  C.  eralcegi,  (vide  Lee. 
and  Horn,  Rhyiich.,  230),  betweeu  1-Ba  and  1-Bb. 

186.  Conotracbelns  cogDatua,  n.  sp. — Blackish;  elytra  mottled 
with  dull  fulvous  ;  pubescence  short,  irregularly  condensed.  Head  punc- 
tured, pubescent.  Beak  not  lialfas  long  as  the  body,  rather  slender,  very 
slightly  curved,  not  shining,  strongly  strinle.  Antenna;  inserted  less  than 
one-fourth  from  the  tip.  Prothorax  wider  than  long,  sides  strongly 
rounded  in  front,  nearly  straight  near  the  base  ;  constricted  near  the  apes  ; 
very  crmtBely  and  densely  cribrate,  not  carinate.  Elytra  one-half  wider 
than  the  prothorax  at  tbe  base,  oblong,  rounded  behind,  humeri  rounded  ; 
strite  composed  of  large  r[uadnite  punctures,  inlerspaces  narrow,  not  fiat. 
3d.  5lh  and  Tth  acutely  but  not  strongly  cosCate  :  9th  acute  from  the 
middle  to  within  a  short  distance  from  the  tip ;  at  the  base  of  the  3d  inter- 
space is  a  small  spot  of  white  scales.  Beneath,  niesosternum  promiuent, 
metastcrnum  cribrate  :  ventral  segments  sparsely,  Sth  more  densely  pnnc- 
tured,  impressed  near  the  lip.  IiCgG  long,  thighs  unldentale,  with  a  ring 
of  gray  pubescence.    Length  4.8  mm,;  .17  inch. 

Tampa ;  one  Bpecimeu.  Thia  species  has  the  mesosterntim 
produced  into  a  small  process  in  front,  as  in  C.  poslicalus, 
from  which  it  differs  chiefly  by  tbe  prothorax  being  not 
earinated,  and  by  tbe  somewhat  lees  robust  form. 

187.  ConotraclielU9pufiillua,n.sp.— Similar  to  the  preceding,  but 
very  much  smaller,  blackish 'brown,  with  irregularly  condensed  pubescence  ; 
elytra  mottled  with  dull  fntrous.  Head  punctured,  yellow  pubescent; 
beak  longer  than  head  and  prothorax,  stout,  curved,  deeply  striate.  An- 
ten nte  inserted  one-fourth  from  the  end,  brown.  Proihorai  wider  than 
long,  rounded  on  the  sides,  broadly  constricted  near  the  apex,  densely  and 
coarsely  punctured,  not  carinate.  Elytra  nearly  one- half  wider  than  the 
prothorax  at  base,  oblong-oval,  humeri  rounde<l  ;  striai  composed  of  large 
punctures,  interspaces  not  so  narrow  as  iu  C  eognatu»,  3d,  Sth  and  Tth 
moderately  carinate ;  9th  carinate  behind  the  middle.  Beneath  coarsely  punc- 
tured ;  Sth  ventral  broadly  impressed,  mesosternuni  protuberant.  Legs 
long,  thighs  unidcnbtte.  obsoletely  nnnulated.  Length  2.3  mm.;  .10  inch. 

Enterprise;  one  specimen.  This  is  one  of  our  anmllest 
species. 
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138.  Conotraclielus  coronatus,  □.  ep. — Blackish,  tbinly  clothed 
with  very  fine  brownish -gray  pubeacencc  nnd  scattered  pale  cla  vale  bristles, 
with  tnarkings  of  dense  line  white  scales.  Prolhorax  and  elytra  tubercu- 
liite  ;  the  former  as  Iodj^  as  wide,  channeled,  rough,  with  the  sides  slraight, 
aiigulated  and  Buddcnly  narrowed  near  the  apex;  there  arc  four  large 
apical  tuberosities,  and  two  discnidal  ones,  braidcs  the  lateral  protulie ranee 
jusl  racDiioced  ;  llie  aDlcrior  constrictioa  is  very  deep  and  there  is  also  * 
transretse  impresgionbchlnd  the  lateral  anddiscoidal  tuberosities;  a  narrow 
wliile  villa  extends  from  apex  to  base  eacti  side  mid -way  between  tbe  dor- 
sal channel  and  the  aides ;  these  lines  are  connected  niih  othere  on  ihe 
base  of  tbe  3il  elyiral  interapoce.  Elytra  sub  triangular,  humeri  prominent, 
rounded,  Stria:  composed  oDarge  punctures,  interspaces  wide,  altemately^ 
interrupted  with  black  tubercles  bearing  rcclinate  clavate  bristles  ;  at  the 
base  of  the  Hd  Intcrspiice  Is  a  short  wiiite  line  ;  a  large  marginal  spot,  pointed 
interiorly  behind  the  humerus,  is  also  clothed  with  dense  small  -white 
scales  ;  beliind  the  middle  is  n  band  composed  of  four  small  spots  on  the 
Isl  to  the  4th  interspaces,  and  a  small  spot  near  the  tip  formed  of  pale 
scales.  Iiegs  long,  thighs  indistinctly  annulated  and  sprinkled  with  white 
liaiis.  acutely  unidentate.  Under  surlitce  very  coarsely  punctured.  Length 
3  mm.;.  12  Inch. 

Enterprise;  one  Bpee'imeii.  The iiead  ie  coarsely  cribrate; 
the  beak  beat  beyond  the  middle,  not  longer  than  the  head 
and  prothopax,  thicker  than  in  any  other  speciea  known  to 
me,  with  deep  broad  strife,  and  carinatc  along  the  median 
line.  AiitennEe  situated  near  the  end.  The  mesosternum  is 
protuberant.  This  species  belongs  to  Division  II,  of  my 
arrangement,  and  should  be  placed  before  C  tuberostis,  (Lee. 
Rhynch.,  233),  to  which  (apart  from  coloration)  it  has  little 
resemblance.  The  femoral  denticle  is  obsolete,  but  the  tooth 
is  acute  and  prominent. 

139.  Acallet  Tentroaua,  n.  sp.— Very  obese,  blackish,  clothed 
with  apprcased  gray  and  brown  scales  with  intermixed  clavate  bristles. 
Head  with  the  occiput  clothed  with  yellowish-gray  scales.  Prothorax 
deeply  and  broadly  channeled,  twice  as  wide  as  long,  rounded  on  the  sides, 
uniform  blackish  brown.  Elytra  truncate  at  base,  basal  angles  obtuse  not 
rounded,  sides  obliquely  widened,  then  rounded  obliquely  to  the  apex; 
there  is  a  broad  basal  band  occupying  oneCliird  the  length  of  dirty  gmy 
scales,  and  some  indistinct  fosclate  markings  of  the  same  color,  behind  the 
middle ;  the  sIrltB  are  deeply  impressed,  and  the  interspaces  moderately 
convex.  Mesosternum  broadly  emarginate,  as  in  A.  peetoralii  (Lee. 
Rhyncli.,  244).  Legs  clothed  with  dirt- colored  scales.  LengiB  4.3  mm.; 
.17  inch. 

Enterprise;  May,  one  specimen.     More   ventricose   than 
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any  other  speciee  in  my  collection,  and  easily  known  by  the 
deeply  and  broadly  sulcate  prothorax;  the  anterior  trana- 
verae  improasion  ie  broad  and  deep,  and  there  is  a  broad  dis- 
coidal  impression  each  side  near  the  base. 

140,  Acalles  snbtaliipldus,  n.  sp. — Diackiah,  denaclf  clutheJ  with 
dark  scales,  wliich  are  larger  on  the  proihoras  tliun  on  tlie  elytra,  where 
they  are  iutermixed  wiili  short,  rcclinate  bristles.  Proihorax  wide,  Blrongly 
rounded  on  tiie  sides  in  front,  coarsely  punctured,  with  a  narrow,  lateral 
lioe,  and  a  Tew  scattered  scales  pale  dirt  color ;  disc  not  carinate.  Elytra 
but  little  wider  than  Iho  prothorax,  tiase  trimcute,  Iraaal  angles  obtuse,  dls- 
tioct,  sides  broadly  rounded,  then  obliquely  narrowed  to  the  apex  ;  very 
little  wider  beliind  the  biise,  strife  coaraely  punctured,  interspaces  Blrghtly 
convex  ;  lliere  are  traces  of  two  narrow  undulated  bands,  (composed  of 
BtDall  spots  of  gray  scales,  one  before  the  middle,  curving  bacttwards 
towards  liie  sides,  the  other  behind  the  middle,  curving  forwards.  Mesos- 
ternum  deeply  cmarginate.     Lenglb  3.7  mm.;  .15  incli. 

Sumter  County ;  May,  one  specimen.  Easily  known  from 
our  other  species  by  the  shorter  roclinate  bristles  of  the 
elytra.  The  prothorax  ia  larger,  and  the  elytra  less  rotindcd 
on  the  sides. 

141.  CryptorhyncliiiB  helTUS,  n.  sp.— Very  similar  to  C.  obtigvui 
and  dilfering  only  in  the  foliowing  cliaracters  :  Scales  imle  yellow-brown, 
slightly  variegated  wi:h  darker;  form  of  body  a  little  narrower.  Prothomx 
a  lilile  longer  than  wide,  sides  obliquely  narrowed  from  the  middle,  wliere 
thby  are  rounded  to  the  apen,  nearly  p^imilei  behind  tiie  middle.  Elytra 
with  the  interspaces  wide  and  Bat.  Tiiigiis  with  one  small  acute  tooth. 
Length  T.8  mm.;  .31  Inch. 

Enterprise;  May,  one  specimen.  Except  for  the  difference 
in  the  form  of  the  prothorax,  I  should  consider  this  as 
merely  a  variety  of  C.  Miguus.    The  elytra  are  similarly  im- 


142.  Barilepton  blvlttatnm,  n.  sp.— Very  elongate,  black, 
shiuing.  with  a  broad  vitta  of  white  scales  each  side,  beginning  al  the  front 
margin  of  the  prothorax,  and  extending  to  the  tip  of  the  elytra.  Head 
sparsely  and  linely  punctured,  beak  curved,  not  as  long  as  tiie  prothomi, 
smooth.  Prothorax  wider  tiian  long,  narrowed  and  rounded  on  the  aides 
near  the  apex,  where  it  is  broadly  and  feebly  constricted  ;  disc  strojigiy, 
not  densely  punctured,  with  an  indistinct,  narrow,  smooth  median  line. 
Elytrd  with  impuncture<i  strite,  Intersimces  wide,  flat,  feebly  and  *cry 
finely  punctulate.  Beneath  sparsely  punctured  ;  there  is  a  patch  of  white 
scales  OD  the  flanks  of  the  prothorax  ;  the  side  pieces  of  tlie  metnsiernum, 
and  the  sldea  of  the  ventral  segments  are  also  clothed  with  white  tcales  ; 
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tlie  3d  nnd  4Ui  venVrnI  segments  nrc  nearly  smooih.    Proolernuni  nith  t 
wide,  Blinlliiw,  pectoral  grixtvc  ;  tarsi  brawnlsli.     Le.ngtL  H  lain.;  .20  mch. 

Georgia  atid  Nortliern  Florida.  For  a  specimen  of  thie 
very  hatKUotne  sjieGiea,  I  am  indebted  to  Dr.  Ilora. 

143.  Sphenophorus  aplcalls,  n.  ep.  —  Elongate,  black,  nol 
shining.  Protliorax  with  a  narroH'  domal  debated  line  extending  to 
the  apcY,  where  there  ia  a  Urge,  oblong  fovea  un  each  side  of  it ;  disooldil 
eievaliima  not  apparent;  punctures  very  large,  shallow,  irregiilarly  ecfU- 
tereil.  Elytra  with  fine  strife,  upon  which  are  placed  large,  distant, 
roundud  puncturcB ;  alternate  inlerspaces  slightly  more  convex  near  the 
base,  which  is  deeply  bifoveatc,  or  Irifoveate  eacU  side.  Length  7  mm.j 
.2  J  inch. 

Enterprise;  May,  one  specimen.  Belongs  to  Dr.  Horn's 
Group  V,  (Proc.  Am.  Phil,  Soc.  1873,  421),  and  may  be 
placed  in  the  table  after  S.  Sayi,  to  which  it  is  not  allied. 
The  proximal  tliird  of  the  beak  is  deeply  and  broadly  exca- 
vated. The  3d  joint  of  all  the  tarsi  is  narrow,  and  not 
spongy  beneath. 

144.  Dflesltes  rufipennitt,  n.  a  p. —Elongate,  cylindrical,  shining 
black,  glabrous,  anlcnnn  and  legs  brown,  elytra  fcrrugiDoua,  Head  and 
dilated  base  of  beak  sparsjly  punctured,  the  former  with  a  large,  vertical 
fovea,  the  latter  witli  a  short,  deep  channel,  Prolborax  longer  than  wide, 
oblong,  a  lillle  narrower  in  front,  sides  broadly  rounded,  more  so  at  base 
and  aiiex  ;  surface  strongly  hiil  not  densely  punctured.  Elytra  with  striie 
composed  of  approsimate  square  punctures,  iniersi>aces  nol  wider  than  the 
stri(E,  sparsely  punctulate,  the  small  punctures  generally  forming  an 
irregular  series  on  each  inierspiice.  Beneath  coarsely  punctured,  ventral 
segments  1-4  sparsely  and  less  coarsely  puociured.    Length  5.3  mm. ;  .21 

9  Beak  slender,  smooth  ;  antcnnte  inserted  Just  in  front  of  the  eyes,  (f 
unknown. 

Kew  Smyrna;  one  specimen  found  on  the  ocean  beach. 
This  species  is  quite  congeneric  with  M.  subeylinttricus,  but 
differs  by  the  red  elytra,  and  more  tinely  punctulate  inter- 
spaces. The  funiculus  of  the  antennee  is  stout,  7-,jointed, 
and  the  2d  joint  is  not  elongated.  I  therefore  infer  that 
they  belong  to  the  genus  MesUes  as  restricted  by  Mr.  Wollas- 
tou,  and  heretofore  known  only  from  Europe. 

145.  Pltyophtbnrus  oblfquus,  n.  ap. — Cylindrical,  not  slender, 
dark-brown,  ahiuing,  thinly  clothed  nith  fine,  long,  erect  pubescence  :  an- 
tenns  and  legs  Ibrruginous,     Head  flat,  opaque,  indistinctly  punctulate. 
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ProtbotsK  quadrate,  acarcel;  longer  than  wide,  broadlj  rounded  at  apex, 
anterior  ooefourth  coTcred  with  obtuse  graaules,  not  arranged  in  concea- 
tric  lines,  gradually  changing  behind  into  fine,  rugose,  sparse  punctua- 
tion. Elytra  finely  punctured,  punctures  arranged  in  approxluate  rows, 
whichinptacesnreindlBlinct;  apical  declivity  flattened,  feebly  concave  each 
side  of  the  sutural  atria,  which  is  not  very  distinct ;  there  are  also  traces  at 
the  apex  or  two  other  stris.  Front  and  middle  tibis  not  toothed  ;  hind 
tibise  with  a  marginal  row  of  7  or  8  small  acute  apines,  and  a  fringe  of  stiff 
long  hairs.     Length  2  mm. ;  .08  inch. 

Enterprise;  June,  one  specimen.  This  species  may  be 
placed  after  P.  digestus  Lee.  (vide  Rhynch.  352),  but  the  flat- 
teoed  declivity  of  the  elytm,  only  slightly  concave  near 
the  satnre,  easily  distinguishes  it  from  all  thus  far  described 
in  our  fauna.  The  punctures  of  the  hinder  part  of  the  elytra 
are  less  fine  than  towards  the  base.  The  eyes  are  emai^i- 
nate;  the  clnb  of  the  antenns  is  nearly  circular,  and  trans- 
versely annulstcd. 

14Q.  PltyopbttaoTna  neriatmi,  n.  sp, — Elongate,  cylindrical, 
brown,  shining,  nearly  glabrous,  with  only  a  few  Bcattcri.'d,  erect  hairs  on 
the  head,  front  of  piothorax,  and  hind  pari  of  elytra  Anteonte  and  le^s 
testaceous.  Head  Bat.  opaque,  IndlstlDctly  punctulate.  Ironl  feebly  im. 
pressed,  and  indistinctly  carinatc.  Proihorax  quadrate,  not  longer  than 
wide,  rounded  i&  front,  anterior  half  with  Irregular,  transverse,  subconcen- 
Iric  rows  of  granules ;  sides  and  base  sparsely  but  distinctly  punctured. 
Elytra  with  striffi  composed  of  small  punctures,  interapaces  wider  than  the 
slriie,  the  alternate  ones  each  with  4  or  S  distinct  punctures  of  equal  size 
with  those  of  the  striiE  ;  declivity  not  flattened  nor  rctuae,  sutural  stria 
slightly  impressed.      Length  l.n  mm.;  .06  inch. 

Tampa;  April,  one  specimen.  This  species  is  quite  dis- 
tinct by  the  sculpture  of  the  elytra,  and  may  be  placed  be- 
fore P.  comatus,  in  the  arrangement  already  cited.  The 
front  and  middle  tihias  are  not  serrate,  und  the  hind  tibire 
have  only  8  or  4  very  indistinct  traces  of  teeth,  and  no  range 
of  spines,  or  fringe  of  stiff  hairs  as  in  P.  Miqaus.  This 
species  has  a  deceptive  resemblance  to  Xyleborus  puhescens. 
bnt  the  generic  characters  of  the  antenna!  club  are  quite 
different,  and  the  specific  characters  abundantly  distinct, 

147.  CrypbalUB  mlletl,  n.  sp.^Very  small,  slender  cylindrical. 
blackish,  shining,  clothed  with  short  stout  erect  bristles.  Protliorax  a  lit- 
tle longer  than  wide,  apex  produced  into  an  acute  spine  ;  disc  with  a  few 
acute  recllnate  granules  in  front,  sparsely  punctured  behind.     Elytra 
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Strongly  bat  not  densely  punctured,  stris  bardly  to  be  tniced.  Lcgsukd 
uiteoDK  piceous.    Length  .6  mm.;  .035  inch, 

Tampa ;  two  specimens.  Smaller  and  more  slender  than 
C.  rigidus  Lee.  (Rhjnch.  362),  with  much  shorter  bristlea. 
The  apical  spine  of  the  prothorax  ia  a  prolongation  of  the 
margin  itself,  and  not  a  horn  arising  from  the  disc. 

148.  EuxenUBpiceUHjU.  sp. — Oval,  rather  elongate,  convex,  picc«UE, 
shining.  Prothorax  epareely  punctulate.  Elytra  punctured,  the  punctures 
forming  iudiBtinct  strife  towards  the  sides ;  two  outer  stiin  distinct,  tbe 
oulennost  extending  intm  tlie  liase  Tor  one-third  the  length ;  the  inner  an« 
entire  ;  marginal  stria  entire.     Length  .6  mm.;  .025  inch. 

Tampa,  April  11th ;  one  specimen.  Diftere  from  E\i. 
punctatus  Leo.  (Rb;nch.  409),  by  the  much  smaller  size,  less 
distinctly  punctured  prothorax,  and  by  the  legs  being  not 
testaceous  but  dark,  with  only  tbe  tarsi  yellowish.  This  in- 
sect has  the  appearance  of  a  very  minute  Crytocepkalus. 


Li*t  of  Specif  by  E.  A.  Schwarz. 

CICI3IDi:i.lD.K. 

Tetzaoba  Carolina  Linu.  E.  K.  common  in  May  and  June,  also  attracted 
by  the  light. 

vlr|;inlca  Linn.  E.  E.  rare,  with  the  preceding. 
Cldndela  Bout«llaiia  Say,  race  unloolor  Dej .'' 

hIrticolUB  Say,  sea  sliore,  as  Tar  as  Key  West. 

doraalls  Say,  NS.  C.  common  on  the  sea  beach  ;  first  speci- 
men Been  on  April  4th  ;  race  Saukyi ;  Key  West,  var.  wiOi 
elytra  entirely  white. 

hamata  Br.  K.  common  in  June  on  the  ocean  beach. 

marginatB  Fabr,  NS.  C.  K.  common  on  the  lagoon  and  ocean 
beach  of  liie  eastern  coast ;  rars  id  April,  common  iu  Jane. 

toTtnoaa  Dej.  common,  first  gpecJmoD  bvcd  on  February  37Ui. 

pnnctulata  Fabr.  common,  appears  about  tbe  beginning  of  Hay. 

abdomlnalia  Fabr.  NS.  E.  E.  common  in  the  pine  woods,  ap- 
pears  ill  June ;  race  with  strongly  punclnred  elytra. 

atziga  Lee.  L.  E.  very  rare  in  May,  uocturnal  in  its  habits. 

blrtilabria  Lee.  E.  K.  rare,  in  company  with  C.  abckunliialto. 

giaUoaa  Ou£r.* 
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CARABID^. 

Omophrou  labUtmu  Fabr.  common. 
Paslnuohiu  atrontKU  Lee.  H.  E.  T.  very  rare. 
anblaTia  Dej.  rare. 
margliiatus  Fabr.  not  rare. 
■nbsnlcatns  Bay.  not  rare. 
ScHltM  anbatiUtiia  Hald.  T.  rare. 

snbteTTanmis  Fabr.  common. 
callfomlciia  Lee.  K.  very  rare  on  Ibe  sea  beach. 
DyaohlrloB  globnlosuB  Say,  C.  H.  T.  not  rare. 
BTTthrocemB  Lee.  C.  H.  B.  not  rare. 
Sliformla  Luc.  0.  H.  rare. 

Uciger  Lee.  n.  Bp.  p.  3T3,  T.  rare  on  the  banks  of  the  HiIIh- 
boro  River. 
ArdlBtomia  obllqnata  Putz.  not  rare. 
Schamnll  Lcc.  <: 
-vlrldlB  Say,  ( 

pnooticalllB  Putz.  very  rare. 
A«pidogloaaa  aabangulata  Chd.  not  rare. 
CUTlna  dentipM  Dej.  not  rare. 

mblonnda  Lee.  E.  one  npeeiraen. 
nifo  Lee.  E.  rare, 
amarloana  Dej.  not  rare. 
ptooa  Putz.  E.  T.  two  specimeDS. 
piolp«a  Putz.  E.  L.  E.  very  rare. 
ScMsogenlus  fermBiiiOTu  Putz.  F.  two  specimens  on  the  sea  beach. 

Sallel  Putz.  var.  Lake  Altapopka  very  rare. 
BrtKbTnna  fomans  Fabr. 

qnadrlpennla  Dej. 
oordlcollla  Dej . 
lateral!*  Dej.  common. 
PanagEBoa  crtiolseroa  Hay,  H.  L.  very  rare. 
Uorio  monlUcomia  Latr.  T.  not  rare,  under  old  pine  bark. 
Hellnomorplla  pnenata  Dej.  S.  T.  very  rare,  under  old  pine  bark. 
Oalerita  Janoa  Fabr,  F.  one  Bpecimeu. 

Lecontol  Dej.  C.  S.  E.  not  rare,  found  also  on  sugared  trees. 
Dlapboma  Laoontal  Dej.  E,  T.  very  rare,  also  attracted  by  the  light. 
Tba^iu  p7BiiuenB  Dej.  very  rare. 
Caanonla  Indovlclana  Sat1i5,  C.  S.  L.  E.  not  rare. 
Leptotrachelna  doisallB  Fabr.  C.  very  rare. 
B^  Sallel  Chevr.  E.  K.  T.  i 
LaohnaphoniB  pabaaceus  Dej.  i 
XtnoseroB  Tarioomla  Lee.  C.  T.  very  rare, 
adiu  Newman.* 
timldiu  Hald.  E.  one  specimen. 
Bonfilaii  Dej.  nnr.  NB.  one  specimen. 
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Loxopeia  tricolor  Bay.  T.  rare. 
I«bla  pnlcliella  Dej.  C.  T.  rare. 
marginicoUta  Dej.  not  rare. 
Tiildia  Ba;,  E.  L.  NS.  not  rare. 
ihodopna  Schffarz,  n.  sp.  p.  334,  T.  rare. 
TlridlpMiiiiB  Dej.  C.  E.  K.  not  rare, 
lobnlatft  Lee.  E.  rare. 
ooUarlB  Dej.  T.  E.  rare. 
foBoata  Dej.* 
Dlanobomena  abdomlnalla  Cbd.  E.  one  Bpeclmen. 

Bcapulatla  Dej.  E.  one  specimen. 
AphaloKBnia  fnicata  Lee.  T.  rare. 
ITemotaiBTis  elegaiw  Lee* 

Tebagoaodema  inteiHectna  Glenn.  C.  E.  K.  not  rare. 
Ferigona  ulgiicepB  Dej.  E.  rare. 
Apenea  augoatata  Bchwan,  n,  sp.  p.  834,  E.  rare. 

opaca  I^ec.  T.  in  tbe  pine  woods  under  sticks,  rare, 
ilntiata  6aj.  E.  rare. 
Plnacodera  plaUcolIla  Saj,  car.  foaoata  Dej.  H.  E.  rare. 
Calllda  Tbldlpemils  Say,  H.  E.  rare, 
folgida  Dej.  C.  H.  E.  rare. 
decora  Fsbr.  E.  very  rare. 
Ooota  tzivlttata  Lcc.*  n.  ap.  p.  373,  middle  Florida. 
Coptoaera  atgnata  Dej.  E.  T.  rare. 
Platyniis  deconu  Say,  T.  common. 

floridanna  Lee.  p.  374.    Common, 
punctlfonnls  Say,  H.  E.  rare, 
ootopnnctatna  Fab.  T.  one  specimen. 
IiOxandma  raflexoa  Lee.  n.  sp.,  p.  376,  C.  E.  K.  T.  common. 
oalathlnna  Lee.  n.  sp.,  p.  876,  T.  not  rare, 
florldanoa  Lee.  n.  sp.,  p.  376,  C.  T.  E.  common. 
«rratlcns  Dej.  E.  very  rare. 
oslBT  Dej.  C.  E.  rare. 
agUisDej.  common. 
veloz  Dej.  not  rare. 

reotamsnlus  Lee.  n.  sp.,  p.  377,  E.  two  specimens. 
crenatOB  Luc.  not  rare. 
BvaitJUTiB  sexlmpreaana  Lee.  E.  K.  rare. 

amerloauna  Dej.  one  specimen,  Polk  connty. 
obaoletua  Say.  T.  in  tbe  pine  woods  under  sticks  ra 
morio  Dej.E.  rare. 
labDT  Genn.  T.  very  rare, 
Pteroatlobas  aontangnlus  Cbd.  C.  T.  very  rare. 
Lopboglosans  tartaiicna  8ay,»  Norlliern  Florida. 
Badirtei  flavipM  Lcc.  C.  E.  T.  rare. 

mlcans  Lee.  C.  L.  T.  not  rare. 
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Dlowlna  qnadntrw  Lee.  K.  very  rare. 

>  Dej.  L.  ODe  apecimen. 

ej.  L.  E.  T.  very  rare. 
■  DeJ.  var.!  E.  very  raw. 
Chlmihu  berbaoaiu  Chevr.  C.  S.  L.  T.  rare. 
nytliropDB  Oerm.  not  rare, 
ftuoloomla  Dej.  S.  T.  rare. 
latiooUlB  Say,  commoa. 
eecUvus  Say,  E.  rare. 
angnBtna  Newman*, 
praatmu  Dej.  E.  commoa. 
nemoralla  Say,  rare, 
tricolor  Dej.  conunon. 
Coridantu  Horn,  rare. 
penaylTanioiu  Say,  T.  E.  rare, 
dtoittiioliiatiia  Bay,  C-  E.  T.  rare. 
maalllowM  Horn,  C.  L.  two  specimeoB. 
Dlger  Rand.  C.  two  Bpeclmeng. 
Anomoglo—na  emargiiistus  Say,  T.  one  Bpecimen. 
LaohuoorBpIa  paraUelns  Say,  C.  H.  rare. 
AnatilohlB  mlnnta  Dej.  C.  K.  T.  rare. 
Oodea  ameilcaDaa  Dej.  S.  C.  very  rare, 
amaroldaa  Dej.  C.  E.  T.  not  rare. 
14.atriatiu  Clid.  rare. 

d  Cbd.  C.  E.  T.  common. 
■  Chd.  C.  two  specimens, 
w  Dej,  not  rare, 
teataooiw  Dej.  common. 
Aaiaodaotylns  memla  Oerm.  not  rare. 
AniaotaratiB  agilia  Dej.  H.  rare. 

nltldlpeniila  Lee.  H.  E.  K.  not  rare. 
OyaaaiOzOfnm  hylada  var.  elongatna  Lee  C.  T.  very  rare. 
BolenophoTOS  stlgmoaiu  E.  not  rare,  frequently  attracted  by  the  light. 
anbtlnotoa  Lee.  C.  S,  very  rare. 
foBsnIatoB  Dej.  C.  Polk  county,  rare. 
opa'IQvia  Lee.  E.  rare. 
exdsTu  Lee.  a.  sp.  877. 
OTBlla  Dej.  T.  very  rare. 
Haipalns  penaylTanicna  DeO.  not  rare. 

nittduloa  Chd.  H.  E.  rare. 
Stenolopbna  apretiis  Dej.  C.  E.  T.  not  rare, 
plebejna  Dej.  T.  one  epecimen. 
ocbiopesna  Say,  E.  rare. 
B«mbldlam  veislcaloT  Lee.  T,  not  rare. 

a  Say,  common,  especially  on  the  sea  beach. 
eSay.* 
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Xaclijn  Blbip«s  Lee.  C.  S.  E.  T.  rare. 
vBntilooatu  Lee. 
lonriB  Sbj. 

paUldua  Clid.  H.  T.  very 
oolomblonaial  Zimm.  me 
nanus  GyJI.  common. 
flavteanda  8bj,  common, 
eniieaceiu  Hotsch.  E.  very  rare. 
xanthopuB  Dej.  common. 
B  Say,  common. 
la  Dej.  C.  very  rare. 
carolintul  Zimm.  ms.  common. 
n.  sp.  B.  very  rare. 

haliplidj:. 


HallploB  pnnotaboa  AuM,  L.  K.  not  rare. 
Cnvmldotns  12-|raiictatiis  Say,  not  rare. 

dytiscida:. 

Cellna  angastata  Aube.  C.  E.  very  rare. 

groBBola  Lee.  E.  very  rare. 
Hydroponu  ezlguos  Aub£,  L.  E,  T.  rare. 

gj-anom  Lee.  T.  rare. 

SMnlmilnm  Lee.  a.  sp.,  p.  377,  B.  two  specimens. 

gXanarluB  AuhS,*  Northern  Florida. 

affinls  Say,  var.l  H.  E.  very  rare. 

fiucatuB  Cr.  common. 

ineonaplcuiia  Lee.  not  rare. 

tmdolatiiB  Say,  common. 
Hydiocanthns  Irlcoloi  Say,  L.  T.  not  rare. 
anplifa  blcolor  Say,  L.  T.  not  rare. 

punotlcolllfl  Cr.  E.  two  specimens. 
n.  sp.  E.  one  Bpecimeii. 
Colplna  fnflatns  Lee.  T,  rare. 
Cybiatei  Ollvloil  Cr.  NS.  T.  K.  very  rare. 
Laccophllna  prozlmna  Say,  common. 
ThennooDOtas  basHaiU  Harr.  C.  A.  T.  not  rare. 
HydaUcuB  bimarglnatua  Bay,  C.  T.  very  rare. 
Coptotomos  laterrogatns  Fab.  common. 
Matna  bloarlnatOB  ^ay.* 
Copelatus  glyphlons  Say,  common. 

ChenoIaUi  Aub£,  C.  T.  rare. 

OYIUN1D.X. 

DIneutos  oaroUnna  Lee.  C.  S.  not  rare. 
amrulatns  Iioc.  S.  E.  A 

■  Lee*  n.  sp.  p  878. 
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htdrophilidj:. 


Hydroohiu  rngoBns  Mula.  E,  T.  rare.  callMns  Lee* 
lumqnalla  Lcc.  common, 
three  uddhidccI  species, 
OoIitheblTw  attrltoB  Lee.  n,  ap, ,  p.  3B0,  H.  one  specimen  on  the  lagoon 
beach. 
slmplaz  Lee.  n.  sp.,  p.  S80,  H.  one  Bpeciuien  with  the  pre- 
ceding. 
fovQicoUia  Lcc.  n.  sp.,  p.  381,  H.  £.  not  rare. 
BjOtwKm  morginicollia  Eiescnv.  rare. 
no^atemna  lateralis  Fnbr.  c 

■btolatus  Lee.  E.  i 
gUibvt  Ht>st  c 
Hydrocbarto  cMtos  Bay,  c!  very  rare. 
s  pngiuux  Lee.  E.  one  specimen. 
acnleatua  Lee.  L.  not  rare. 
peregilnns  Hbsl.* 
exlgnns  Say,  E.  A.  E.  not  rare. 
fnftuKatna  Lee.  L.  E.  not  rare. 
■triatuB  Say,  C.  T.  rare, 
a  [>allida  J^c.  C.  S.  E.  not  rare. 
PtiUhTctnw  nebolofloa  Say,  common. 

blfldtu  Lee.  E.  Orange  County,  raro. 
ochraoeiu  Melsb.  common. 
V  Lee.  C.  P.  T.  rare. 
■  Lee.  C.  common. 
parplAxTu  Lee,  common. 
Hydrobttu  anbcnpreuB  Say,  common. 

BntniidlB  Lee,  E.  K.  T.  very  rare. 
deepectoB  Lcc.  H.  rare. 
Cyclonotom  palmamm  Schnarz,  n.  sp.  p.  855,  E.  rare.. 

a  Zimm.  common. 
CBroyon  prsetaztatom  Say,  common. 
ooellatnin  Say,  C.  E.  not  rare. 
Bp.  0.  E.  not  rare. 

TRICHOPTERV«JID.£. 

HoMldltim  ameticannm  Mots.  T,  under  old  leaves,  rare. 
Pt«nicUnni  atomaroldea  Mots,  common  in  salt  marsh  on 
PtUlmn  three  unnamed  species. 

•  Iterinsciilnfl  Mattb.  E.  under  old  leaves  rare, 
o  species. 
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TiicbopteiTx  five  unoanied  specieB. 

LlmnlodAB  paradoxus  Hatch.* 

PtliMllodAB  IjeooDtel  Hattb.  T.  under  pine  bark,  rure. 

Ftinella  fdul  L«c.  T.  under  pine  bark,  rare. 

nlgrovlttla  Lee.  T.  under  pine  bark,  very  rare. 

STAPHTLINIDX. 

Falacila  clngaJata  Lee,  E.  rare, 
paitita  Lee* 

vemutnla  Er.  B.  two  apecimeuH. 
4  otber  species  apparently  uudescribed. 
Hoplandila  pnlchra  Eraatz,  shores  of  Indian  Riv.  common, 
two  other  speciee, 
la  Oyllh.  T.  under  pine  bark,  not  rare. 
about  30  other  species, 
o  species  under  pine  bark. 
Placnaa  deapecta  ^r.  T.  beaten  from  dead  pine  leaves,  rare. 
Phllotenn««  a.  sp.  £.  one  specimen  under  old  leaves, 
Alaoohara  bntcfayptera  Fourc.  E.  not  rare. 

ntUda  Gray,  common. 
Oxypoda  three  or  four  species. 
OUgota  four  species. 
OTTophcena  six  unnamed  species. 
Myllsena  four  unnamed  species. 
Dlnopoia  myUsBooidea  Kraatz,  C.  T.  very  rare. 

n,  ap.  P.  E.  T.  very  rare. 
A  numlwT  of  other  AlBOOhailiii. 

.AnaCTptna  tastaoeiui  Lee.  S.  NS.  under  old  pine  bark,  very  rai 
Taohiuus  famlpMuila  Say.* 
BrohomoB  venblcalnB  Say,  common,  under  bark. 

IfBvla  Lee.  common  in  wet  places  under  old  leaves. 
Cauoaoma  craaanm  Grav.T.  rare. 
buale  Er.  E.  not  rare, 
pubsaoens  Payk.  C. 
oploum  Say,  common, 
Bdfptnm  Horn,  T.  one  specimen. 
BiyoporuB  rufeaoena  Lee.  ( 

MyoetoponiB  lepldna  Er.  T.  r 

BavloolUa  Lee.  t 
Acylopboma  pronoa  Er.  E.  T.  not  rare. 

deusua  Lee.  n.  sp.  p.  387,  E.  two  specimeng. 

flavtpea  Lee.  n.  sp.  p.  3B7,  C  very  rare ;  (occurs  also  in 
TamyEnatlms  ooUatia  Er.  S.  P.  E.  rare  in  very. wet  places. 
Qnedlns  feroz  Lee.  n.  sp.  p.  388,  E.  one  specimen ;  (occurs  also  a 
bridge,  Uass). 
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Craophlhu  villoani  OraT,  ( 
Btt^yUuoa  oomo*  Loc.  T.  one  Bpeclmen. 

totnentomu  Grav.  C.  H.  S.  r&re. 
doatricostw  Lee. 
one  unnamed  species  T. 
Balonuotras  formoans  Orav.  commoD. 
Pbllonthns  hapatlOTu  £r.  E.  common, 
mlcaiu  Gr&v.  E.  T.  rare. 
pcedoroidea  Lee.  commoD. 
blBtziatns  Er.  NS.  C.  on  the  sea  beacb,  very  rare, 
and  four  unnamed  species. 
XanthollnTu  ammMiu  Grav.  8.  T.  under  bark,  not  rate. 
OApholna  Say,  T.  under  pine  bark,  rare, 
two  unnamed  species. 
Xieptacdnns  flavlpe*  Lee  E.  rare. 
n.  «p.  T.  E.  rare. 

nisripennla  Lee.  E.  New  Sinyrna,  rare. 
Dioohoa  Bduumll  EraaU,  car.  common. 
Idthroblnm  pnotnlatnin  Lee.  C.  £.  rare. 
*^<¥¥i<j^ia^Tii  Bay,  not  rare. 
Tour  unnamed  speciea. 
CtTptobinm  bloolor  Qrav.  common. 

Sorldaniun  Lee  d.  sp.  p.  389,  E.  one  specimen. 
latebilooU  Nordm.  K.  T.  rare, 
lognbre  I.*c.  n.  ap.  p.  893.  T,  E.  rare, 
obliqnom  Lee.  n.  sp.  p.  394.  T.  not  rare, 
parcnm  Lcc.  d.  sp.  p.  864,  E.  Tery  rare. 
SdlioiH  angnlails  Er.  E.  not  rare. 
■  opoooB  Lee.  common. 
Mdgniw  Er.  N.  S.  E.  rare, 
twa  unnamed  species. 
oil  Fvl.  E. 
JAthoohajin  ooitloina  Grav.  not  rare. 

four  unnamed  species. 
Daonochlliu  angnlaila  Er.  E.  K.  two  specimens. 
Srmliia  monab-oans  Lee.  T.  E.  very  rare. 
Unearla  Er.  not  rare. 
proUzna  Er,  common. 
'      blnotatoB  Say,  common. 
StUlcopalB  paradoza  Sachse,  H.  E.  very  rare. 
PsBdenu  Uttorena  Zimm.  T.  very  rare, 
floridanns  Austin,  comrnon. 
oblitmatoa  Lec.»  n.  sp,  p.  395,  Soutbern  Florida. 
PlnopUlna  plclpea  Er.  H.  very  rare. 

laUpea  Er.  T.  two  specimens. 
pBTCoa  Lee.  S.  E.  rare. 
opaona  Lee.  not  rare. 
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Palamiiitu  flavlpennls  Lee.  n.  ep.  p.  396,  common. 

oontoitiu  Lee.  d.  sp.  p.  397,  T.  E.  S.  common  (ocean  «lao  in 

Michigan). 
cribTatna  Lee.  n.  sp.  p.  397.  very  rtire. 
ptunUns  Lee.  n.  sp.  p.  398,  T.  B.  mre. 
larvaliB  Jjec,  very  rate, 
Stenns  colontis  Er.  not  mre. 

aroolu»  Er.  E,  C.  T.  rare. 
cfOlosM  Er.  8.  E.  rare. 
and  S\e  Dn  described  a  pedes. 
Biuestlietua  two  undeacrlbed  species. 
UogalopB  ccDiatns  OmT.  E.  T.   two  specimens,  lives  on   flingus   which 

grows  on  the  underside  of  old  logs. 
Osorliu  poUtna  Lee.  Hilsboro  Co.  very  rare  in  May  and  June. 

latlpea  Grnv.  C.  E.  T.  not  rare,  frequently  beaten  from  treen  and 

slirubs. 
n.  sp.?  T.  rare. 
HolotrocIinB  minor  Fauvel,  E.  K.  very  rare  in  June  on  flowerB. 
Blodliu  mandibularis  Er.  B.  one  specimen. 
politna  Er.  T.  one  specimen, 
fmnatus  Lee.  C.  S.  two  specimens . 
oognatns  Lee.  E,  not  rare,  attracted  by  the  light. 
EBmlfoiTiigineiw  Lee.  C.  rare. 
bBsalia  Lee,  E.  K.  common, 
dlmldlatna  Lee.  E,  Lake  Altapopka,  r&re. 
oordatua  Bay,  abundant  on  sea  shore. 
Oxytelna  InoolomiB  Er.  S.  T.  very  rare. 
Bou^itiu  Grav.* 

la  Lee.  Sand  Point,  two  specimens, 

ezigwu  Er.  T.  E.  r 
ApoDolliis  BphEBilcoUla  Say,  ( 

BtiliCDides  Lee.  F.  E.  very  rare, 
nrogophloeos  momnonitu  Er.  (fide  Fauvel)  Sand  point, 
lagoon  beach. 
MvlpM  Er.  common. 
six  unnamed  species. 
Qlyptoma  ooatale  Er.  E.  rare. 
Anoaena  rofeacena  Lee,  F,  E.  very  rare,  lives  in  the  galleries  of  Mallodon 

dasyatonraa. 
Uapliina  tennla  Lee.  T.  under  pine  bark,  rare. 

PSELAPHIDJB. 

Tmealplionu  ooatalia  Lee,  P.  one  specimen. 

oarinatoa  Say,  T.  under  old  pine  tiark,  not  rare. 
«  ploeris  Lcc.  not  rare. 

U  Lee.  T.  E.  rare. 
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RlilnOKvpaia  blatrlata  T.ec.  □.  g.  and  sp.  p.  382,  T.  E.  under  old  leaves,  rate. 
TytOm*  longlpalpuB  Lee.  T.  £.  rare. 
Bryuia  dentata  Say,  C.  H.  E.  rare. 

floridana  Bread.  H.  S.  rare. 

pnnoUoolUa  Lee.  commoa. 

n.  sp.  C,  H.  E.  rare. 

TuMcoDda  Aub.?  T.  E.  not  rare. 
DeoartliTOD  abnorme  Lea  E.  oae  specimeD. 
exBectom  Breod.  C.  8.  T.  rare. 
fbnniceti  Leo.  rare, 

BupMnloa  glaber  Lee,  E.  T.  rare. 

mfiu  Lee.  T.  one  specimeD. 
Artlunliu  globloollla  Lee.  eommoD. 
Rhttxtaa  Inacn^itiia  Lee.  E.  T.  veiy  rare. 

■abatilatna  Lee.  n.  sp.  p.  383.  T.  one  apecimen  under  old  leavee.  ' 
Trimlam  oonvexotaim  Lee.  n.  sp.  p.  863,  T.  rare. 

aimplex  Lee.  s.  gp.  p.  384,  T.  one  epecimen. 
Boptootna  Uneaiii  Lee.  F.  two  BpecimeoB. 
intoiTTiptafl  Lee.  E.  E.  C  rare. 

debllls  Lec.n.  sp.  p,  386,  T.  rare,  on  swampy  meadows  at  sunaet. 
tennis  Lee.  n,  sp.  p.  38fS,  C.  one  specimen. 
mflcepa  Lee.  T.  rare. 
oavlcoUla  Lee.  n.  sp  p.  387,  T.  rare. 

SILPHID^. 

Hoorophorna  carolinna  Lino.  E.  rare. 

orbloollls  Say,  ( 
Bllpha  Inceonalls  Fabr.  t. 
americana  Lino.  < 
Ftomaphagoa  oblitna  Lee.  £.  very  rare. 

coDBobtlniu  Lee.  var. 

IiecoDtei  Hurray,  S.  E.  veiy  rare. 
Anogdna  oapltatna  Lee*  Middle  Florida. 
Cyitnaa  blandiaalma  Zimm.  T.  one  specinien. 
Col«nia  impnnctata  Lee.  E.  T.  not  rare. 
Clambna  gibbolna  Lee.  E.  rare. 

BTOMaLec.  H.  E.  T.  rare. 

MotBChnlaldi  Lee  o 
maglBtat  Lee.  c 
fOBatger  Loc.  C.  i 
oapUIOBolna  Lee.  t 
baaolia  Lee.  C.  II.  E.  rare. 
divlana  Seliwan,  d.  sp.  {).  3.17,  E.  r 
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•  Lec-  B,  very  rare, 
brerlootnlB  Bsy,  S.  K.  very  rare. 
pjtBmldalia  Lec.  H.  E.  two  BpecimeDB. 
olavlpM  Bay,  C.  H.  E.  Dot  rare, 
fataoa  Lec.  E.  rare. 
five  undeacribed  species. 
CbavTolatia  amcnaa  Lec.  T.  one  specimen  under  old  learas. 

cortlophida:. 

Rhypoblua  RMiinua  Lec.  common  under  old  leaves. 
Ortliopems  glaber  Lec.  common  on  grasses  and  sbrube. 
Coiylbphoa  nuTBiiiiCoUis  Lec.  common. 
Soiioodonui  mibtiUs  Lec.  common, 
a  Lec.  E.  very  rare, 
a  Schwarz,  n.  sp.  p.  SB6,  T.  E.  coramoD,  lives  on  the  yel- 
low pine. 
■plendeuB  Bchwaiz,  n.  sp.  p.  358,  not  rare,  lives  on  dead  leavaior 
the  yellow  pine. 

SCAPBIDIIDJE. 
Cypailam  OavlpM  Lec.  E.  T.  two  specimens. 
Soapbiaoma  Qonvexnm  Say,  E.  T.  very  rare, 
pimotalatam  Lec  E.  not  rare. 
termlnatiim  Helsh.  E,  ( 
poslllam  Lec.  E.  T.  not  tb 
n.  sp.  E.  rare. 

■  Lec  E .  rare, 
a  Zlmm.* 


Cortioaiia  deleta  Mann.  <: 
pnmlla  Hels.  c 
picta  Lec  ( 
■inqilex  Lec.  T.  very  rare. 
three  undescribed  species. 

di:bhestid.s:. 

Dmneatea  nnblloa  Say,  common. 

elongatns  Lec.  n.  one  specimen. 

oadavninns  Fabr.*  Southern  Florida. 

auumlatas  DeO.  E,  T.  rare. 
Ciyptorhopalnm  mfloome  Lec.  NS.  E.  rare. 

tuefflotrholdale  Lec*  Northern  Florida. 
OrpbUna  glabratna  Er.  race  ater  Er.  T.  one  specimen. 

endoditchidje:. 

Zplpocaa  pnnotatna  Lec.  T.  E.  rare,  lives  under  old  pine  baric. 
Stenotanna  hlsptdus  Hbst.  B.  one  Rpccimeo. 
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Hliymbna  UUwl  Cr.  E.  rare,  lifcson  fungue,  which  grows  on  dead  bnincbea. 
■Anamoiphns  pnalllua^  Zimm.  ms.  E.  rare  with  the  preceding.* 

iinrcETOPHAeiD.s:. 

UtMiKUB  UbBspllotDs  Lec.  NS.  rare,  beaten  from  pine  trees. 

■azpnnotatOB  Say,  £.  not  rare. 

InfolatiiB  Lec.  E.  rare. 

nebnlOBiu  Lec.  var.f  common  under  old  leaves. 
TyplUMi  fiunata  Linn,  comroon. 

SPHINDID^K. 

^tliindtu  unmlotuiiu  Lec.  F.  H.  E.  not  Tare. 


Cla  orebeninns  Hell.  E.  rare. 

eight  unnamed  species. 
Bnnaaithron  two  uansmed  species, 

EHOTVLIDX. 

Itangtai*  <Uscoi<teH  Lec.  not  rare,  lives  on  a  npccleB  of  Oardvui. 

marBtnlpeiuila  Scbwarz.  a.  sp.  p.  357,  C.  T.  E.  very  rare. 
Magalodaone  EosoUta  Fab.  E.  rare. 

beroB  Sav,  £.  rare. 
iBObynu  4-pimctattu  Oliv.  E.  not  rare. 

nlgnuu  Or.* 
C;TtotT^>laz  acgnlata  Saj,  B.  E.  not  rare, 
nnicolar  Saj,  B.  rare. 
aOnla  Lec.  B.  E.  not  rare. 
THplaz  tlioiBclca  Say,  E.  cammon. 

CRTPTOPHAeiD.X;. 

IfOberaa  Imprewiw  Lec.  C.  H.  E.  rare. 

Ctyptophagna  ap.  T.  one  specimen. 

Tomanu  hliteUiu  Schwara,  n,  ap.  p.  858,  common  under  old  leaves. 

MaxgliiaB  nidla  Lec.  H.  E.  T.  not  rare  under  oak  bark. 

BllTauna  adTona  Waltl,  common. 

■nrinam«iisls  Linn.  E.  rare. 

bldentataa  Fabr.  common. 

reottu  Lec.  common  under  old  leaves. 

qnadiloallis  Ou£r.  rare  under  oak  bark. 
Nnuiblna  dentatna  Mela.  L.  rare  under  old  oak  bark. 
Tepaodiu  Lec  T.  very  rare  under  oak  bark. 


•  I  have  not  deacrlbed  tbis  genua,  ai  Itaafflnltles  ere  not  yet  clearly  madeont. 
It  ll  a  imall  roonded  testaceous  lialry  Insect,  liaving  saiDeirlial  tha  napect  ol 
~   il  wllbout  prothoraclc  lines;  the  larsl  are  not  dilated.   Tbe  specl- 
dlsposal  are  not  suMclent  fora  tborougb  InvesligatloD.    Lkc. 
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CatogeiiTta  mfns  Fabr.  not  rare. 

XrtthropuB  pfctoa  Schwarz.  n.  sp.  p,  SSS,  H.  very  rare,  nnder  old  bark  of 

Litmopblarpa  blgrottattu  Say,  H.  E.  T.  rare, 
bsclatiis  Mels.  E.  T.  not  rare. 

ropta  Bchwara,  n.  sp.  p.  859,  B.  very  rare. 
m  Say,  common. 
two  unnamed  spectes. 
NMnictina  matgliiipeiuiia  Lee.  common  on  Ofiamaropi  paltnelto,  alao  at- 
tracted by  the  light. 
miciopbthalnraa  Schwaiz,  □.  sp.  p.  860,  T.  E.  two  Apecimeaa. 

COLVDUDJE. 

Ditoma  oariuata  Lee.  T.  E.  two  specimeDS. 

4-gnttata  Sny,  i 
Synoblta  graaolata  Say,  c 

nlgilpflnnls  Lee.  E.  T.  rare, 
CtconMi  lineatlcollls  Horn,  d.  sp.  C.  E.  two  specimenB ;  (nil!  be  described 

in  a  aubEequent  paper). 
iMWOonotiia  poBlUns  Lee.  P.  T.  common,  under  pine  bark  in  the  galleria 
of  ScolytidtB. 
reTsTenclailiiH  Zimm.  T.  not  rare  with  the  preceding. 
Aulonlnm  fermglneniii  Lee.  T.  rare  under  pine  bark. 
Colydlnm  Uneola  Say,  C.  H.  E.  rare  under  oak  and  hickory  bark, 
Bnlacbna  carinatvu  1*0.  E.  very  rare  in  cut  down  palmetto  treea. 
Nematldiuin  mnstela  Poscue,  C,  E.  very  rare  under  hickory  bftric. 
SosyluB  co*tatns  Lee.  C.  £.  very  rare  with  the  preceding. 
BndectuB  hEematode*  Fab.  common  under  old  pine  bark. 
laflaxna  Say,  T.  very  rare  with  the  preceding. 
PhiloUienniu  pnbemlna  Schwarz,  n.  ep.  p.  3G1,  common  under  old  piD« 
bark. 

]lflOIVOTOMID.S:. 
Baotridlmn  strlolatum  Retlter,  E.  T.  very  rare. 
Eoropa  paUipeania  Lcc.  E.  T.  very  rare  io  rotten  oranges. 
Monotoma  ptodacta  Lee.  K.  very  rare  under  pine  bark. 
Monotonia  amedcamun  Aub^,  E.  rare  under  old  leaves. 
Smlcrlpa  palmlcola  Lea  n.g.  and  sp.  p.  393,  common  in  fermenting  jaice 
of  palmetto  treea,  in  rotten  oranges,  &c.;  found  also  al  Savannah,  Qa. 

TR0G08ITID.£, 

NemoHoma  ojrlliidTloniii  Lee.  T.  rare,  beaten  tVom  dead  pine  leaves. 
TrogD^ta  Tl»ao«na  Fabr.  E.  T.  not  rare  with  the  preceding. 
Alindila  o^^ludrlca  Serv.  S.  T.  very  rare  under  pine  bark. 
Tenebtioides  cncnjIEormia  Horn  C.  rare. 

oartanm  Mels.  £.  T.  not  rare. 

ssmloyllndrlca  Horn  E.  rare. 
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ColastoB  macolatna  Er.  E.  one  Bpecimtn. 

morio  Er.  E.  rare  in  the  fermenting  juice  of  palmetto  trees. 
semltectaB  Say,  E.  one  specimen. 
nnloolor  S»y,  T.  not  care  on  pine  trees. 
tmncattu  Rand,  common. 
Conotehu  obaomiiB  Er.  C.  not  rare  in  the  blossoms  ot  Connolviilus. 
Bracbype[dm  gUbet  Lee  n.  sp.  p,  3U8,  E.  two  specimens. 
Caipopbiliu  (mtneiueiu  Murr.  H.  E.  rare. 

palUpetmla  Say.  common  in  tUe  bloBsoms  of  Caetut. 
femiBliwiu  Hurr.  common 
malanoptenu  Er.'on  Yucca  glarioia. 
Inildua  Murr.  E.  T.  not  rare. 
BpDTEBa  labilla  Er.T  C.  E.  not  rare. 

lntoold  Er.  common. 
Protnetopia.C-inaCTilata  Say,  E.  rare. 
Iioblopa  nndnlata  Hay,  L.  rare. 
OmcMita  colon  Linn,  couimon. 
'   Stelldota  geminata  Say,  C.  E.  rare. 

S-macnlata  Say,  E.  very  rare. 
■tTlBoaa  Scbwnh.  not  rare. 
Amphicro— n»  cUlattu  01.  E.  not  rare. 
Palloda*  slUcena  Er.  E.  common  In  fungi. 
Cybooephalns  njpltolna  Lee.  T.  one  specimen. 
Ipa  BaugniiuilentaB  01.* 

PHALACBIDJE. 
Phalacnu  poUtoa  Melah.  NS.  E.  T.  rare. 
pnmlllo  Lee?  E.  one  specimen. 

OUbnu  bloolor  Qyllii.  E.  K.  T,  rare. 

mbena  Leo.  H.  E.  very  rare, 

pritioepa  Scbwarz,  n.  sp.  p.  30!,  NS.  E,  Ino  specimens. 

conslmms  Melsh.  ( 

nlUdiu  Melsh,  < 

pnaUlua  Lee.  ci 

seyeral  unnamed  and  undescribed  species. 
Litoohnu  pnlctwUtu  Lee.  rare  on  oak  abrube. 

coccinellidje:. 

JdegiUa  macnlaU  DeG.  var  common. 
Cocolnella  afflnla  Rand  var.  T.  ver;  rare  on  willows. 
Cyolonoda aangalnea  Linn,  common, 
PsyUobora  nana  Muls,  common  on  oak  slinibs. 
CbUocoma  blTolneras  Muls,  E.  C,  rare. 

M  trlpnatnlattu  DeU.  NS.  E.  rare. 

marglnlpeniilB  Lee,  E.  common,  lives  on  tlie  cypress. 

coDtrlfltatna  Mnls.  common  on  oak  sbrul«. 
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■  Fab.  T.  rare, 
qneioetl  Schwarz.  d.  ap.  p.  363,  comroon  on  oak  Bhnjb& 
HTpera^ia  flmbiloUta  Melah.  C.  one  Bpeclmen. 
pToba  Say,  very  rare, 
bieemliuita  Rand.  H.  E.  not  rare, 
paladlcola  Schwarz,  n.   ep.  p.    362,  common    on    Bwampj 

meadowa. 
two  undeBcribed  BpecicB. 
HjrpaiupIdinE  mUltaiia  Lee.  rare  on  oak  Bhrabs. 
Soynmn*  baltoatna  Lee.  n.  sp.  p.  399,  S.  two  apecimeas. 

qoBdiltsenlstiis  Lee.  n.  sp.  p.  400,  E.  C.  rare  on  oak  shnibe. 
biooolatoB  Mula.  H.  NS.  very  rare, 
zaut2iaspis  MuIb.  NS.  T.  rare. 

oervicalla  Mula.  c 
several  undeacribed  speciea. 
Cepbaloaoymnua  Zlmmennaiml  Cr.  E.  very  rare 
Pantllla  mlwlla  Lee.  n.  ap.  p.  400,  T.  rare. 

ovallB  Lee.  n.  ep.  p.  400,  E.  H.  rare. 
CTnalB  pallida  Lee.  n.  sp.  p.  400,  Sand  Point,  rare. 
ptisUla  Lee.  8.  very  rare. 

BTRRHID.S:. 

T.ttnnlfihnm  obocoTTU  Lec.  B.  commoD. 
ater  Lee.  E.  common. 
nlUdulua  Lec.  E,  very  rare. 
ovatos  Lec.  common. 

farnidj:. 

PttloooniTia  obaonma  Lec.  E.  common. 
StMidmia  taiCBilnatiia  Lec.  T.  one  specimen. 

HETEBOCERIDAl. 

HatBTooenu  ooUarla  Kw.  E.  not  rare. 

two  unnamed  species. 

HISTERIDf. 

Hololeptft  quadiidantata  Fab.  common,  livea  in  Chamaropt  palmttlo. 
BlatOT  IsTlpM  Germ.  C,  H.  rare. 

cmuMoa  Er-  Northern  Florida,  c 

abbrsTlataa  Fab.  c 

depnrator  Say,  ( 

Incertna  Mars.  E.  T.  very  rare. 

Indlatlnctna  Say,  11,  one  specimen. 

amailoanuB  Payk.  E.  T.  common. 

■ubrotimdiui  Bay,  K.  one  specimen. 
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(Platjsoma)  oarollDiu  Vajk.  commoD. 
paianeloa  Saf,  T.  not  rare, 
oyllndriciu  Payk.  T.  under  pine  Iwrk,  not  tare. 
atMnnatoa  Lee.  T.  one  specimen. 
Epiems  regnlBila  Bcauv.  P.  E.  S.  eommoa  under  old  leaves. 
pnlicwliu  Er.  common  under  bark, 
bnmnlpeimla  Mara.  H,  E.  T.  common  under  old  leaTes. 
Paromaloa  aembinlQin  P.  E.  rare  under  pine  bark. 
nibaiTU  ameriotunis  Lee.  T.  rare  uader  old  pine  bark. 
Saprinaa  FIoiIcUb  Horn.  E.  one  specimen. 
pab^lvanioTU  Payk.  common. 
nttlT"t'li  Payk.  C.  H.  E.  common. 
calMBOoltt  Mare.* 
coDfonnla  Lee.  E.  one  speclroeD. 
pUoldna  Er.  E.  T.  rare. 
ii«Elootn«  Mara.  H.  K.  one  specimen. 
•ptuBioldoa  Lee.  E.  one  specimen. 
feimgiiiens  Mara,  common. 
denUpea  Mara.*  vid4  p.  401,  Southern  Florida. 
braaUletisls  Payk.*  vidt  p.  401,  Southern  Florida. 
petmlxtoa  Lee.  n.  sp.  p.  401,  K.  not  rare  on  the  sea  beach. 
Plegadenu  Baibellnl  Mars.  P.  T.  rare. 
ij,  P.  T.  rare. 
■  Lee.  P.  B.  rare. 

AoritiiB  Bzlgana  Er.  P.  very  rare. 

noildea  Mara.* 

Bollnas  Lee.  n.  sp.  p.  402,  E.  not  rare  on  the  sea  beacli. 
JQl«t3a  simplex  Lee.  E.  rare  in  Okamarop*  palmetlo. 

litcanidj:. 

Foflsalna  oomatns  Fabr.  common. 

8CARAB.X:iD.X:. 

Canthon  nlgrtooraia  Say,  not  rare. 

probna  Germ.  E.  one  specimen. 
i1iHiiiwsl[iiiiiiili  Lee.  T.  rare, 
vliidla  Beaiiv,  E.  rare, 
badaonltu  Forst.  commou. 
DeUaobUam  glbbomm  Fabr.  C.  S.  E.  rare. 
CboBridlnm  tiecoatel  Harold,  C.  B.  not  rare. 
Copila  Buaglyptiona  Say,  < 

mlnatoa  Drury,  ( 
FharuBOB  camllex  Linn,  common. 

nlBTOoyanma  McL.  ( 
OntbopbagoB  Haoate  Panz.  c 

pROC.  AUER.  FHiLOs.  Boc.  xvir.  101.  3d.     printed  may  13,  1878. 
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pensylTaniciu  Harold,  T.  rare. 
AptLodlDB  craunliu  Horn.* 

nuteoU  Melsh.  C.  not  rare, 
lividua  Oliv.  C.  very  rare. 
TCsUailna  Horn,  common, 
rabeolna  Bcauv.  o 

AteenlOB  imbiicatru  MeUb.  c 

BoulpUlla  Harold,  E.  one  specimen, 
altemattu  Melsh.  common, 
gracilis  Melah.  commOQ. 

M  Horn.  E.  very  rare. 
IT  Fnh.  common, 
abdltns  llald.  C.  H.  E.  not  rare, 
oyllndrua  Horn,  common. 
Bnpaila  caBtanea  Sorv.  F.  one  specimen  among  ants. 
pMtmmodluB  bldena  Horn,  C,  N8.  K.  T.  rare  on  the  aea  boach. 
Ochodseus  frontalis  Lee.  E.  one  Bpeeimen. 
Bradjcinetna  tenriglnena  Beauv.  E.  two  epecimens. 
Bolboc«raB  Iiazama  Fabr.  H.  E.  K.  not  rare,  attracted  hj  the  light 
Odonteeus  Olfcomis  Say,  E.  one  specimen. 
Oeotrapsa  splendldus  Fabr.  var.f  E.  only  a  fragment  ot  one  elytron  ToaDd. 

chalybiDnE  Luc.  n,  a\>.  i 
Aoanthooenis  eenaoa  McLeay,  E.  i 
ClcsotuB  aphodloidea  111.  £.  rare. 

globosQfl  Saj,  E.  rare. 
Ttox  soabrosns  Beauv.  not  rare. 
sabflTOsns  Fabr.  common. 
la  Say,  not  rare. 
a  Germ.  8.  oneapecimen  in  February, 
Sarloa  veBperttna  Sclib.  H.  T.  rare  in  February  and  April. 
Hypoblchift  apfaalfiM  Lee.* 
Dlplotaxls  aabooatata  Blancb.  K.  one  specimen  in  June . 

bldentata  Lee.  E.  K.  T.  common  in  March  and  April, 
langalda  Lee.  n.  sp.  p.  403,  T,  common  in  April,  on  oak  I 

Lacbnostanw  Utlfrons  Lee.  E.  K.  not  rare  in  Hay  and  June. 

cenulna  Lee.  C.  one  specimen  in  April. 

g^bmlnia  Lee.  C.  rare  in  April. 

mifaw  Kn.  T.  common  in  April. 

batenia  Harr.  E.  very  rare  in  Hay. 

tristlB  Fabr.  H.  very  rare  in  Harcb. 

Tour  undcscribcil  apecica. 
PolyptiyUa  oooidentalis  Linn.  T.  rare  on  young  pine  trees  in  April. 
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•  Fabr.  common, 
mlnnta  Bans.  C.  S.  E.  rare. 

nuiBliiata  Fabr.  C.  B.  T.  not  rare  in  May  aad  Jane. 
•omlllTlda  Lee.  n.  ep.  p.  408,  C.  T.  common  in  Uarcb  and  April 
in  the  pine  woods ;  flies  stiortly  before  eunHt. 
BWgodBnna  pygiiuM  Pabr.  T.  common  in  April, 

axlKDa  Schwarz,  n.  Bp.  p.  36S,  Sumter  Co.  verj  rare  in  Hay. 
Ptttldiiota  ponotata  Linn.  E.  common  in  Kay. 
Cyoloc«phalB  Inunaculata  Burm.  common, 
pabamla  Lee.  T.  very  rare. 
ChalopiiB  traohypTKOs  Burm.  common. 
Ugynia  gibbonu  DeO.  C.  common. 
Apbonna  oaatanana  Melsh.  C.  E.  rare. 
FolTincoolraa  brarlpea  Lee.  E.  rare. 
■  Fabr.  not  rare. 
«  Beaav.  T.  very  rare, 
a  Linn.  E.  rare. 
PbOenraa  tmnoatna  Be&Dv.  E.  one  Bpeclmen  in  June. 

TolgoB  Pabr.  T.  B.  rare. 
Buiyumla  tMinnffiwHfi^  Orav.  common. 

Inda  Linn.  rare.  . 

fnlglda  Fabr.  tar.  B.  common. 

U  Kby.  C.  L.  T.  rare. 
•  Lec» 

Onorimoa  maoaloaaa  Kn.  K.  one  specimen. 
TUcUna  ^ger  Fabr.  common, 
tsxanna  Horn.* 
▼liidtiltia  Fab.  E,  rare, 
dctta  ForaL  E.  NS.  t 


nVPSlESTlBJE. 

Cbaloophora  vlrgluieiiBlB  Drury,  S.  T.  rare. 

geoTBlanaLec." 
BlooToa  otMcnia  Fab.  common. 
Bnprartia  raflpea  O).  E.  not  rare  in  oak  trees. 

llneata  Fab.  C.  T.  rare. 
Aiitlia»la  vtridloomla  Say,  var.T  T.  two  specimens. 
quMoata  Fabr.  T.  one  Bpecimen. 
flavimaiift  Oory,  T.  one  specimen. 
CSteyaobothila  femorata  Lee.  common. 
floTloola  Oory,  T.  rare. 
dentlpea  Oerm.  common. 
ohryBoeU  III.  H.  E.  A.  very  rare, 
one  unnamed  species  (fsmorata  var.T) 
inotata  Lap.  C.  one  specimen  in  April. 
OBloarata  Chcvr.  E.  very  rare  in  June. 
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a  Hbst.  not  rare, 
cotta  Web.  T.  rare. 
RbceboooellB  bmaia  Lee.  E.  E.  verj  nre. 
AscUvs  mflooUta  Fabr.  C.  T.  not  rare. 

vlttallooUia  Rood.  E.  one  specimen. 
OortdaiMiB  Ct.  T.  rare. 
imbelUa  Cr  T.  N8.  not  rare. 
Tapbrooenu  pnncdctdllB  Scliwarz,  a-  sp.  p.  363,  C.  K.  T.  verj  nre. 
gracUls  Say,  common. 
a^Uoldea  Cr.  H.  very  rare. 
IwioolUa  Lee  d.  8p.  p.  403,  E.  one  spedmeo. 
BrachTB  ovata  Web.  common. 

haclfBra  Schwarz.  n.  sp.  p.  368,  not  rare  on  Querent  Hrviu. 
teweUU  Fabr.  T.  very  rare. 
Paohyaceliu  oeenilena  Schwsrz,  n.  sp.  p.  864.  common. 

THB08C1D.X;. 

Throaona  conabrlotoT  8«7,  T.  one  specimen. 

pnnotatna  Bonv.  T.  rare. 

two  UDdescribed  spt'Cies.' 
DiipM0B,KaiiiinBtaB  Say,  E.  very  rare. 

4-piut:nlatiu  Bonv,  T.  very  rare  under  old  pine  terk. 

mbiiooUia  Lee.  E.  N3.  T.  rare  on  bloaaonis  of  Ohamaropt  p 

ELATERID.X:. 

DaltunetopoB  amcmioomls  Say.  E. 
Foniax  badlna  Mela.  E.  one  si>ecimen. 
biooloT  Mels.  E,  one  specimen. 
molttBtoa  Bouv.  E.  one  specimen. 
DroDUOoliu  stilatiis  Lee.  K.  one  specimen. 
Miororbacna  mocidiu  Bonv.  E.  very  rare. 
Netuatodes  ponctatna  Lee.  d.  sp.  £.  p.  404,  E.  one  specimen. 
Anelaatea  Dmrii  Kby.  common  in  the  pine  woods. 
AcTTpnua  Sallel  Lee.  L.  T.  rare. 
Ad«loc«ra  marmonta  Sdy,  E.  very  rare. 

avlta  Say,  E.  very  rare  in  decaying  oak  trees. 
IiBoon  ractangulaiia  Say.  c 
Alana  ocuUtna  Linn.  ( 

myopa  Falir.  not  rare. 
H«mirhlpiiB  baoionlatla  Fab.  E.  one  specimen. 
Cardiophoma  cardlaoe  Say?  NS.  H.  very  rare  on  the  sea  beach. 

Dejeasil  Lee.  F.  E.  very  rare. 

gagatea  Gr.  II.  8.  not  rare. 

Florida  Cand.  NS.  E.  very  rare. 

one  und escribed  species. 
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Hoiiatonotoa  TJUeiti  Horn,  NS.  rare. 

TlBthwopna  bicolor  Horu,  E.  very  rare,  lives  in  decaying  o&k  lop. 

Blator  fnacatna  Helsh.  E.  T.  very  rare  nnder  pine  bark. 

one  uonanied  apeciea. 
Draateiliu  elBgans  F&br.  H.  E.  vei;  rare. 
BdegapeuthM  Stnnnll  Oerm.  E.  one  apecimeo. 
Ancluutna  longnhia  Lee.  n.  sp.  p.  404,  C.  E.  not  mre. 
blnoB  Say,  E.  ver;  rare. 
foMnu  Lee  q.  sp.  p.  404,  E.  rery  rare. 
Bsper  Lee.  n.  ep.  p.  401,  E.  not  rare. 
Mouooiapidlna  Uvldos  DeO.  common. 

•atnralla  Lee.  £.  T.  very  rare, 
lepldna  Lee.  C.  T.  rare. 
TCMpeitiniu  Fsbr.  C.  N8.  E.  not  rare. 
anrltiw  Hbat.  C.  rare. 
baUm  Say,  common. 
blandulna  Lee  C.  S.  T.  rare.   . 
Diorapldlaa  ramloomlB  Beauv.  T,  one  specimen  under  old  pine  bark. 
OithoBtethiui  Infnnoatna  Oerm.  E.  rare. 
CilBiDus  hepaUona  Qerm.  K.  E.  not  rare  on  sugared  trees  and  attiacted  by 

the  light 
Qljrphonyx  raoticoUia  8aj,  common. 

teMac«iu  Mclah.  common. 
Melanotna  olandeatlnna  Er.  common. 
la  Oyll.  common. 

B  Hels.  not  rare. 

dnbloB  Lee.  H.  common. 

toneUiu  Er.  H.  T.  rare. 

three  unnamed  spectee. 

Pityoblus  Hngolnna  Lee.  S.  E.  two  specimens. 

AthooB  dsbUia  Lee  n.  sp.  p.  405,  L.  one  specimen. 

cnctillatiiB  Bay.  common. 
Sericoaomna  aUacBiis  Bay,  H.  rare. 

Pyrophoma  phyaodama  Germ.  N8.  E.  K.  not  rare  in  June. 
Anaobllna  mandibitlaiia  Lee*  Uiddle  Florida. 
Cebrlo  bicolor  S.  E.  Orange  County,  rare. 

RHIPICERIO.X:. 

Zenoa  ptcaa  Beauv.  E.  very  rare. 
BandaliM  petropbya  Kn.  C,  T.  rare. 

DA§GTLLID.K. 

Cjpbon  ptinctatna  Lee  A.  rare. 

modestea  Lee.  common. 

ImpTBaaoa  Lee.  n.  sp.  p.  405,  T.  E.  rare,  on  swampy  meadows. 
PtUodactyla  aanlcollla  Say,  ( 
elaterlna  Quir.  o 
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LAMPTRIDA. 

Lyciu  lotwoU*  Hels.  C.  E.  rare. 
Galoptemm  tjrptonm  Newm.  E.  T.  rare. 
CcenlA  baaalia  Lee.  E.  rare. 
Brew  tcllliwatna  Mels.  not  mre. 
modaatiu  Say,  common. 
oaiuiUciilMtns  Say.  common. 
two  undetermioed  species. 
Loddota  atni  Fabr  E.  one  Hpecimeo. 

loteloollia  Lee.  □.  >p.  p.  405,  T.  Samter  and  Orange  Cos.,  rare. 
FtaotiBtu  minotos  Lcc.  common. 

aaenlatas  Bay,  C.  T.  rare. 
KKMtatoa  Lee."  n.  ap.  406,  Key  West. 
laoUn  HelBh.  H.  C.  rare. 

ia  Lee.  n.  sp.  p.  404,  E.  C.  rery  rare. 
«  Lee.  common, 
llneellua  Lee.  common. 

colhutrana  Lee.  n.  sp.  p.  407,  T.  E.  one  apeclmeo. 
nmbntna  Lee.  n.  ep.  p.  407,  B.  C.  T.  H.  rare. 
FhotQila  pmuylvanloa  DeO.  common. 

frontali*  Lee.  H.  not  rare. 
FhongodM  plnmoaa  Oliv.  H.  very  rare. 

TELEPHORIDf. 

ChanlloEiuithiis  marglnatiu  Fabr.  common. 
Fodabnu  niEO*oli»  Lee.  T.  rare. 
Telopboma  imbeoOlla  Lee.  var.f  T.  vety  rare. 

n,  sp.  E.  rare. 
(Polemiufl)  incUua  Lee.  C.  E.  not  rare. 

two  undescribed  species. 
Lobetns  abdomlnajla  Lec.  common  on  swampy  meadowB  in  June. 
Molthluoa  difOcilla  Lec.  T.  one  specimen. 

halacbudje:. 

Collopa  Dlgrlc«p«  Say,  common. 
Tamnopsophvis  blmaonlatni  Horn,  common. 

InqireuiiB  Schwarz,  n.  sp.  p.  8S4,  A.  rare  in  Jddc. 
>1ob11s  Say,  E.  T.  very  rare, 
a  Lec.  Baldwin,  rare. 
clronmaciiptaB  Say,  common, 
■dncetas  Say,  rare. 

Prlooara  oastauea  Newm.  C.  T.  rare  under  pine  bark. 
Trlchodea  aptvorns  Qenu.  E.  T.  rare. 


b,Goo(^lc 


1»<8.J 


455 


m  Say,  T.  very  rare, 
lunatna  Spin.  C.  H.  T.  mra. 
iotaneomoiwiu  Fabr.  H.  very  rare. 
thoTBCiciii  Oliv.  H.  T.  rare. 
Hydnooera  mflpea  Newm.  T.  two  specimens  on  o&k  shrubs. 
•atnrallB  Elug.  E.  ODe  specimen. 
Mgni  Newm,  nre  on  swampy  meailowg. 
duulaaaa  pOosa  ForsL  C.  E.  T.  rare. 
Cr«E7a  vetimia  Spin.  E.  very  rare. 

oonlata  Bay,  T.  one  specimen. 
Oititoplenra  damloomia  Fabr.  C.  H.  E.  rare. 
CotynvtM  nil4>M  Fabr.  H.  E.  rue. 

Mednm  amorlcMrain  Lap.  T.  one  specimen. 

XbnoblOB  grannlalTU  Lee.  T.  not  rare  on  pine  trees. 

OsoguatbuB  Soildana*  Lee.  n.  sp.  p.  408,  T.  two  specimens. 

Ricobium  hlrtnm  111.  A.  one  specimen. 

Tiypopitys  oailceTia  Ssj,  E.  one  gpecimen, 

PotaUtun  biBtariatam  Say,  common. 

Bnprotoa  vltloolB  Schwara,  n.  sp.  p.  335,  E.  rare  in  June. 

Catoiama  pimotnlata  Lee.  n.  sp.  p.  409,  T.  very  rare. 

holoaotlcva  Lee.  n.  sp.  p.  409,  B.  rare,  beaten  from  dead  viaes. 
mlnuta  Lee.  n,  sp.  p.  409,  E.  rare,  beaten  from  dead  vines. 
Hemlptycbus  gravia  C.  E.  T  rare,  on  oalc  slirubs. 

debllls  Lee.  n.  sp.  p.  408,  E.  very  rare  on  oak  shrubs, 
alnilla  Lee.  n,  sp.  p.  40S,  T.  rare  on  oak  shrubs. 
pnberaluB  Lee.  n.  sp.  0.  rare  on  oak  shrubs. 
«bbr«TUtiu  Lee.  n.  sp.  p.  408,  C.  rare  on  oak  shrubs. 
auotna  Lee.  n.  sp.  p.  409,  C.  rare  on  oak  shrubs. 
nlgrltnlua  Lee.  H.  T.  rare  on  oak  sliriibs. 

n  hec  n.  sp.  p.  411,  E.  very  rare  on  old  twigs. 
a  ocolata  Ssj,  common, 
latoralii  Lee.  n.  ep.  p.  411,  E.  two  specimens. 
ByiTliod«a  Botoans  Lee.  n,  g.  and  sp.  p.  413.  C.  one  specimen. 
Tettaprioona  Sobvtrarxi  Horn,  n.  g.  and  sp.  C.  very  rare,  two  specimeos. 
Slnozylon  baallare  Say,  E.  rare. 
Boattychiu  bloonls  Web.  E.  rare. 
Amphicenu  blotradfitns  Say,  H.  rare. 
Dlnodsma  poroatua  Lee.  T.  rare  on  pine  trees. 
8PONDTI,ID.X:. 
SoapUnna  ^hiBiloolUB  Lee.  Lake  Altapopka,  out 

cebahbtcidje:. 

la  Say,  E.  not  rare. 
melanopna  Linn.  E.  K.  not  rare  in  Ji 
oak  shrubs. 
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Stemodontes  damUKwnk  Linn.*  Southern  Florida. 
Derobroobus  breTiooUie  Uald.  Polk  County,  one  spedmen. 
OTthoBoma  bmnnenm  Font.  E.  one  Bpecimen. 
FrloDos  pocnlaiis  Dalm.  common. 
ImbricoiDls  Linn,  not  rare. 
dBtaropaia  fiiUgiiuMiis  Fabr.*  8oathera  Florida. 
Crlocephaltu  nabllna  Lee.  T.  very  rare. 
Smodlomn  oncuJUbnne  Say,  E.  under  oak  bark. 
CTme  rlglda  Say,  H.  rare,  attracted  by  the  light 
Chlon  olnctiu  Drury,  H.  C.  not  rare. 
Eborla  ^-gemlnata  Say,  E.  not  rare  in  June  on  Bngared  trees. 

■tigma  01.  C.  oue  specimen. 
Blapbldlon  slmpllctcolle  Hald.  E.  very  rare. 

atomailiim  Dr.  C.  E.  not  rare, 
a  Fab.*  9t.  Augustine. 

D  Fab.  E.  C.  not  rare. 
a  Newm.  E.  C.  rare. 

tec±iim  Lcc.  n.  sp.  p.  41S,  NS. ;  E.  two  (^  specimens  beaten  Crom 
dead  palmetto  leaves. 

ineniM  Newm.  not  rare. 

paraUelnm  Newm.  H.  S.  rare. 

pnmllnm  Newm.  H.  one  specimen. 

■ubpubeBceoa  Lee.  T.  one  specimen. 

nnfcolor  Rand.  E.  very  rare. 

mceotum  Lee.  E,  very  rare. 
PlnctTomenis  denUpea  Oliv,  T.  one  specimen. 
CoiiuB  dentatos  Newm.  E.  very  rare. 
Pb^n  palUduin  Say,  E.  very  rare. 
Anoylooeta  bicolor  Oliv.* 

Ptetoplatafl  floildanni  Lee.  H.  one  specimen  on  oak  shrubs. 
CalUchroma  melanchoUcom  Chevr.*  Southern  Florida. 
StenoapbenuB  uotatoa  Oliv.  E.  one  specimen. 
Zylotrcchns  coloauB  Fab,  E.  not  rare, 
ITeoclytaa  oontellarla  Oliv.  E.  very  rare. 

lnocua  Fab.  E.  rare. 
ZagTmnoB  olarinns  Lee.  H.  E.  T.  Tery  rare,  lives  in  the  stems  of  dry  pal- 
metto leaves. 
Dlfltenia  tmdata  Oliv.  E.  one  specimen. 
StranBalta  Intelcomfa  Fabr.  E.  not  rare. 

BtrigoM  Newm.  rare. 
I^pocema  badina  Newm.* 

valutiiiuB  01.  far.  E.  rare. 

sebTBtuB  Fabr.  C.  S.  rare. 

sfnuatna  Newm,  H.  T.  rare. 
Bnrjrptna  lateralis  Oliv.  T.  E.  very  rare. 
Monotuunmua  tiUllator  Oliv.  E  T.  rare. 
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Doroaacbama  altematuin  Say,  B.  one  epecimeD. 
Ooee  tlgdna  DeG.  E.  tare. 
Acanthodara*  4-gi'bbnB  Say,  E.  common. 

daclplana  Hald.  E.  common. 
X.apCo«tyliu  acnllfei  Say,  E.  rare. 

traiUTenatiu  Chevr.  C.  E.  not  rare  on  dead  broncbes. 
aranatiu  Lee.  n.  sp.  p.  Hi,  T.  rare, 
taiiutua  Lee.  E.  rare. 
plonldoiBus  Tiec.  E.  rare. 
peiplextu  Hald.  C.  two  specimen!). 
ooUaila  Hald.  E.  not  rare. 
Stomldliu  cfueteus  Lee.  E.  one  specimen. 
Iiioptw  slgiuitna  I«c.  E.  rare. 
laeptnrgsB  ■ymmetiioaa  Hald.  B,  rare. 
araphlsnnu  baclatna  DeO.  E.  rare. 
Acautlioolniu  obaoletxu)  Oliv.  T.  rare. 
B  Pabr.  T.  on 
m  Hald.  T.  n 

Zqdotu  Habbardi  Lee.  n.  g.  and  ep.  p.  41S.  E.  not  rare  on  old  Tines. 
Itypalmeaia  fuaoata  Lee.  H.  C.  very  rare. 
Ataxia  crypta  Say,  C.  rare. 
HlppopsU  lemnlflcata  Fabr.  not  rare. 
Bpolacopaia  stoUta  Newm.  E.  B.  two  specimenB. 

■nStua  Newm.  A.  not  rare  on  swampy  meadows  in  Jaae- 
Mecaa  famoraJla  Hald.  C,  Sumpter  County,  rare. 
OberoB  ocaUata  Hald.  tar.  Olacoldaa  Lee.  E.  rare. 

graoilia  Hald.  T.  one  specimen.  ' 

Tatraopes  oanteriator  Drap.  E.  T.  rare. 
Amphlonycha  aidana  Lee.  B.  one  Bpecimen. 
Thla  pusUla  Newm.  C.  one  specimen. 

Cairoboms  wttiritlciu  Fabr.  not  rare,  lives  on  dead  palmetto  leaves ;  the 

larva  in  the  seeds  of  the  same  tree. 
BmcIiiiB  BOntellaila  Fab.  E.  rare. 

4-iuactilatna  Fab.  E.  rare. 

craentatoa  Horn,  T.  rare. 

FIoridSD  Horn.  E.  not  rare,  lives  in  tbe  pods  of  a  vicia, 

alboacntaUatna  Horn,  E.  rare. 

dlatlngaandna  Horn,  T.  rare. 

mnacolua  Say,  Orange  County,  rare. 

■einliralam  Horn,  common. 

one  ontuuned  speelea. 

CHRTSOMELIDf. 
Donacia  Inclda  Lac.  E.  one  Bpedmcn. 

plflcatrlz  Lac.  common. 
PROC.  AUEB.  FHiLOS.  eoc.  xvti.  101.  3e.    pbikted  may  13,  1878. 
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Ma  Lee.  n.  «p.  p.  4t5.  E.  rare, 
a  Fftbr.  C.  Na  rare. 

a  Lkc  F.  un  a  species  of  Carduue. 
■  L&c.  A.  Dot  rare. 
SoUnl  Fabr.  E.  Dot  rare  od  a  speciee  of  Bolanum. 
canjmuita  Lac.  E.  rare, 
billiieata  Oliv.  C.  E.  A.  rare, 
a  iBticUTla  Porat.  C.  E.  K.  Dot  rare  on  oak  slinibH. 
CoadnoiitaiB  «<™iitii<>-qpn  Fabr.  H.  T.  very  rare. 
Chlamya  pUcata  Fabr.  common. 
biT«olatR  Kn.  T.  rare. 
Wimfnn  gjbber  OliT.  common. 
Monacliiu  aaponatoa  Fab.  common. 

anritoa  Hald.  C.  H.  E.  rare, 
tboracicna  Cr.  E.  T.  very  rare. 
CiTptoo^tbaliw  fonnocoa  tar.  IntdpanuiB  Hels.  H.  T.  rare. 
Utnratna  Fabr.  common. 
iMir.  laUvlttia  Genn.  common, 
vonnstna  Fabr.  common, 
onutns  Fabr.  coounon. 

fl  Oliv.  C.  verj  rare. 

:.  8.  A.  T.  rare, 
blvioa  Newm,  E.  T.  Ter;  rare  on  oak  ahrubs. 
ar,  fnlvipennia  Hald.  C.  T.  rare, 
a  Hald.  H.  C.  T.  rare. 
M  Fabr.  var.T  H.  C,  not  rare, 
atomna  SuSr.  common, 
panilna  Hald.  not  rare  on  willows, 
tbree  undeacribed  species. 
Orlbortna  iBiratoa  Newm.  not  rare. 
Faohybrftcliya  oorbonariiu  Hald.  NS.  T.  lure. 
blnotatoB  Melsh.  Dot  rare, 
atomailiu  Melsb.  var.t  C.  H.  E.  not  rare, 
bridena  MeU.  S.  A.  T.  not  rare, 
aobrlnna  Hald.  E,  rare. 
Umbatna  Newm.  rare. 
UtlEloaiia  Suffr.  B.  one  spedmen. 
paUldlpennis  Suffr.  T.  common. 
hopaUoua  Hels.  NS.  K.  T.  rare. 
Hateraapla  marcaaalta  Qcrm.  tiar.T  H.  NS.  T.  not  rare. 

onitlpemils  HclsU.  common. 
Myoclirotia  dentlcolUa  Saj,  common. 
Faila  BBxnotata  Say,  and  tar.  common. 

atsiTlnia  Oliv.  common. 
BletacliToma  macnllpeimo  ScUwarz,  n.  sp.  p.  366,  C.  E.  not  rare 
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a  qneToatmn  Fabr.  c 
maiglimle  Cr.  o 
aoridonom  Cr.  C.  N8.  E.  K.  not  rare. 
palUdnm  Say.  B,  L.  rare. 
Isevtoolle  Cr.  B.  A.  two  specimens, 
pellaoianm  Cr.  commoD. 
CcHMMpU  Ibvcwb  Bsj.  common. 
bnumea  Fabr.  common. 
var.  ooaUpennU  DeJ.  not  rore. 
pnBtexta  8aj,  not  rare. 
dUTBomela  rimlUB  Rog.  var.  C.  E.  A.  not  rare. 

Caphalauthi  Schwarz,  D.  sp.  p.  366,  C.  L.  T.  very  rare,  lives 

on  the  button  bush. 
mnlUgnttla  Stal.  E.  T.  rare. 
Una  aoripta  Fabr.  E.  T.  common  on  willows. 

vltldla  Hels.  car.!  E.  T.  rare. 
C«rotonM  '>nipln'^  Fabr.  E.  one  specimen, 
dabrotloa  U-punctata  Olir.  not  rare. 
TlttataFabr.  E.  rare. 

vimota  Lee,  n.  sp.  p,  416,  C.  T,  Orange  County,  reiy  rare. 
OalarnOB  amerlcBna  Fabr.  T.  very  rare. 
notolata  Fabr.  N8.  T.  not  rare, 
notata  Fabr.  E.  T.  rare, 
intasra  Lee.  common . 
Trirhabda  tomsntOBa  Linn.  C.  NS.  T.  commoli. 

brerlooUla  Lee.  E.  eommon. 
HTpolampsla  pUoM  III.  T.  very  rare. 
HamleUa  dlmldlatlcotnla  Cr.  A.  one  specimen  in  Jane. 
CSdioiiyBbls  gibbltania  Bay,  E.  E.  common. 
vianB  lil.  common. 
p^iT*.  Qouciiiiia  Fabr.  rare, 
thoiadoa  Fabr.  H.  one  specimen. 
Oinbrlata  var.  olronmcinota  Cr.  E.  T.  rare, 
potanilsta  Fabr.  T.  very  rare. 
mlnUta  Fabr.  < 
6-niaonlata  III.  E.  i 
qoOTCata  Fabr.  tar. 
var.  mtuxBlls  Fabr.  H.  E.  T.  rare. 
■oalaiU  Helah.  E.  not  rare. 
indlgoptera  Lee.  □.  sp.  p.  416,  T.  two  specimens. 
Dlsonycba  ponctlgara  Lee.  not  rare. 
pom^lvanicB  III.  common. 
abbr«Tlata  Helsh.  C.  A.  E.  rare, 
oollaila  Fahr.  common. 
Onptodora  chalyboa  111.  E.  T.  rare, 
ezapta  Bay,  c 
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Qraptodera  mfa  Linn,  commou. 

two  iintiamcd  spedes. 
LongitursQS  numemuB  annanied  species. 
Batoplilla  Bpuila  Lee.  E.  rare. 

OBiina  Lee  T,  very  rare. 
Aphtboua  piota  Say,  H.  E.  T.  rare, 
Syatena  bontaiia  Fabr.  E.  L.  K.  Dot  rare. 

paUlpsB  Schwarz,  n.  sp.  p.  367,  common  od  swampy  meadows  to 

May  and  June, 
elongata  Fabr.  E.  not  rare. 
Haltloa  Borgeaat  Cr.>  Key  West. 
Crepldodera  HeLdne*  Lino.  T.  rare. 

atrlvontiie  MeUh.  E.  T.  rare. 
Bpltilx  brerla  Schwarz,  n.  ap.  p.  367,  C.  E,  rare. 
lobatB  Cr.  NS.  rare. 
Urtlpemiia  Melsli.  C.  H.  E.  not  rare. 
Montnra  florldana  Cr.* 
Cerabdtloa  liuoUta  MeUli,  C.  very  rare. 

duetocnamia  crennlata  Crotch,  (vide  p.  308),  Sumter  County,  very  rare, 
plngnla  Lee.  n.  sp.  p.  417,  NS.  E.  rare, 
denttculata  111.  E.  K.  rare. 
Etlntac«a  Cr.  common  on  swampy  meadows, 
parcapnnctata  Cr.  common. 
oonHnla  Cr.  E.  L,  T.  not  rare. 
pullcarUt  Cr.  E.  A.  not  rare. 

quaarlcoUla  Schwara,  n.  sp.  388,  B.  N8.  common, 
oboaula  Lee  a.  ap.  p.  41fl,  A.  B.  rare. 
Fgylllodea  lacnstiia  Lee  H.  E.  K.  rare. 
A^oplotea  scyrtoldM  Lee.  n.  sp.  p.  416.* 
Blephuida  ihols  Foret  common. 
Bteniapa  metalUca  Fabr.  E.  T.  not  rare. 
Odontota  acapolaris  Oliv.  T.  one  specimen, 
notata  Oliv.  E.  C.  L.  rare. 
bteolor  OHt.  E.  A.  T.  rare, 
rubra  Web.  H.  E.  T.  rare. 
roMa  Web.  L.  E.  rare. 
Ctiailstena  nigiita  Oliv.* 

Ariadne  Newm.  A.  K.  rare. 
MlcraThopala  florldana  Bchwarz,  n.  sp.  p.  309.  T.NS.  E.  Sumter  Co.  rare. 
SrebuB  Newm.  Common  on  SoUdago. 
porcata  Mulsh.  E.  T.  very  rare. 
Poiphjraapia  cyaneaSay,  common  on  the  leavts of  Chiirnaropi  wmibla. 
Chelymorpha  caoatdea  Fabr.  H.  K.  T.  rare, 
CoptocycU  auilchalcea  Fabr.  not  rare. 
guttata  Oliv.  K.  rare, 
one  undcscribcd  ?  species. 
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Epttxae^ua  aontna  Lee.*  Southern  Florida. 

tomentosoa  Lee  common  on  oak  and  pine  trees. 
Scbosnlona  pnbemliw  Lee.  T.  rare  on  oak  trees  at  night  time. 
Branolms  Sotldaniu  Lee.  Middle  Florida  on  Atlaotic  seasbore,  verv  rare. 
Polyplvonia  partnatoa  Oerm.  E.  Orange  County,  very  rare. 

nltjdiu  Lee.  not  rare  weat  of  the  Bt.  John  River,  in  the  pine 

ZV;ctobataa  paoBjlvaiilca  DeO.  commoa. 

barbata  Enoch.  caramoD. 
Haplandma  atar  Lee.  T.  rare  in  decaying  pine  logs. 
Qlypbotva  aribiatna  Lcc.  H.  K.  E.  rare  under  old  bark. 
X]4opliitisaipardloldM  Oliv.  common. 

mfipM  Say,  L.  very  rare. 
Tanftbrlo  bnwIxioldM  Beauv.  common. 
Sltophagva  paUldu  Say,  T.  one  specimen  under  oak  bark. 
Opotelinu  notoi  Say,  common. 
Blapstiniia  motalllciu  Fabr.  common. 

fbttla  Lcc  n.  sp.  p.  420,*  Soutliem  Floridn. 
opaona  Lee  n.  sp.  p.  430,*  Southern  Florida. 
?OBbrl«taa  Lee  n.  sp.  p.  420,  H.  C.  not  rare  on  Uie  sea  beach. 
Zopbobaa  moiio  Fahr.*    (Occurrence  very  doubtful,  mentioned  by  Dr. 

Horn  on  specimens  trom  the  Bahamas.) 
Ciyptloiia  obaoletns  Say.  common. 
TrlboUum  famglnenm  Fabr.  rare. 
Dloadna  ponotatoa  Lee.  P.  T.  not  rare. 
Bolioottnia  maxilloana  Fabr.  not  rare. 

Broplm  fistrugbwna  Lee.  E.  rare  In  company  with  Boliielhertts  bifurcui. 
Aiphltobioa  plcmu  Oliv.  E.  rare. 
Tharsna  aedltioan*  Lee.  T.  not  rare  under  old  pine  bark. 
moma  mentalla  Horn,  E.  H,  rare. 

puDctolata  Lee.  common  under  pine  bark. 
Aosedaa  bmnneua  Ziegl.  C.  E.  T.  not  rare  under  old  leaves. 
ParataoMna  pnnotatoa  Sol.  rare. 

Piatseos  foBcalna  Lee.  T.  one  specimen  under  old  leaves. 
Dignamptoa  atenoohinua  Lee.  n.  g.  and  sp.  p.  421,  E.  very  rare,  beaten 
from  dead  vines,  one  specimen. 
UnsoilnQfl  Lee.  n.  sp.  p.  421,  E.  very  rare. 
Pbalerla  pnnctipaa  Lee.  n.  sp.  p.  421.  H.  rare  on  the  ocean  beach, 
longnla  Lee.  H.  C.  E.  common  on  the  sea  beach. 
piolpoa  Say 
Dlapeila  Hydnl  Fnbr.  rare. 
Hoplocephala  vliidlpejuila  Fabr,  ( 
Pto^dema  oroavatam  Say,  C.  B.  T.  rare. 

cyaneaoana  Lap.  H.  E.  very  rare. 
erythiocBrnm  Lap,  ( 
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PlatTdema  rnfioome  Bturm.  common, 
flavipa*  Fab.  commoD. 
Janiu  Fab.  not  rare, 
ftlllptiloaiii  Fkbr.  common, 
tovipaa  Hald.  F.  E.  very  rare, 
mtfaw^  Zimm.  C.  H.  E.  rare,  Utcb  under  sticks,  etc,  uid  not 

on  fungi  u  the  other  speciee. 
•abcoatatom  Lap.  E.  not  rare, 
orroatom  Lee.  n.  ap.  p.  432,  H.  two  apecimena. 
BTpoplikMia  glabti  Lee.  n.  sp.  p.  422.  T.  rare. 

tiioraolciu  Uela.  T.  verj  rare  on  dead  pine  leaTee. 
plllgn  Lee.  n.  ap.  p.  423.* 
BoUtothema  blforona  Fabr.  T.  common. 
Rhlpldandnu  paiaAoxam  Beauv.  E,  rare  on  fungi. 
Fyaulsla  opaca  Solier,  Southern  Florid^ ;  alao  in  Texas  and  Mexico. 
Halops  TlridlmiowM  Horn,*  T. 

atzoDK^iiim  antliraz  Schwarz,  n.  sp.  p.  8S9,  E.  Tery  rare  on  dead  oak 
branches. 
oieaatnm  Maeklin,  E.  not  rare  on  dead  branches  in  Ha7  ftnd 

June. 
slmpUoloolla  Lee.  n.  ap.  p.  424,  E.  one  dead  apecimeu. 

GIBTELU>.K. 

Alloonla  pmnotnlata  Heleh.  E.  tare. 
nlETUu  Hel«h.  E.  T.  rare, 
n.  ap.  common. 
Hymanonu  otMonnu  Bay,  common. 

oommania  Lee  E.  T.  not  mre. 

donalls  Schwarz,  nov.  ap.  p.  370,  E.  T.  very  rare  beaten  fh>m 

dead  palmetto  leaves, 
donana  Lee.  E.  N8.  common  on  the  bloasoms  of  Tticca  in 

one  unnamed  apecies. 
Jsomira  vallda  Bchwarz.  n.  sp.  p.  370,  E.  rare  under  old  leaves. 
Ctenl^nia  Mnna;!  Lee.  H.  T.  rare. 

I.AQRIID.S. 

Statira  orooalcolUa  Maeklin,  E.  T.  ver;  rare. 
gagaUiui  Melah.  H.  E.  veij  rare. 

]HOI«OHIIfU>.S:. 

HyporhagDa  pimotalataa  TboiuB.  H.  E.  T.  rare,  beaten  fh>m  dead  i^ne 
leavea. 

AiirrBiciD.K. 

Hotoxna  PUat^  Laf.  not  rare. 

n.  Bp.  (J.  Sumter  County,  rare. 
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ICecTnotaima  cancUdna  liec.  NS.,  one  specimen  on  the  ocean  beach  in 

elagana  Lcc.  N8.  C.  cammon  on  the  ocean  beach  in  April 
and  June. 
Tonodenia  intmruptiw  Laf.  common. 
Foimloomns  adtnliis  Lee.  C.  8.  T.  common  near  salt  water. 
Atithioni  Tloiiraa  Laf.  common. 
cUffloiUi  Lee.  C.  L.  rare, 
folvipes  Laf.  common, 
pallmu  Lee.  N9.  TC17  rare  on  the  sea  beach. 
icMriooB  Laf.  not  rare, 
two  undeacrlbed  species. 
Xjlopblh»  SMsbeiinari  Lcc.  E.  one  specimen. 
bwoiatOB  Melsh.  E.  one  specimen. 
ploauB  Lee.  E.  one  specimen. 
bBAalla  Lee.  E.  very  rare, 
star  Lee.  H.  B.  E.  very  rare. 
nnbUsr  Lee.  d.  ep.  p.  435.  E.  very  rare. 
Imprenna  Lee.  E.  T.  rare,  lives  on  dead  pine  leaves, 
mbfaaolatna  Lee.  B.  T.  very  rare. 
qa«rciooU  Scbwnra.  n.  sp.  p.  371.  E.  T.  not  rare. 
pUnoldw  Sebwafz,  o.  sp.  p.  371.  E.  N8.  very  rare. 
Tcctrloonu  Lee.  not  rare, 
two  nndescribed  species. 

MELAIirDB¥ID.S. 

SoraptlB  •orioaa  Mels.  T.  one  specimen. 
AUopoda  Intaa  Hald.  C.  H.  T.  rare  on  oak  shrubs. 
Sfiiohroa  punctata  Newm.  H.  one  specimen. 
IMrona  prona  Lee.  □.  gp.  p.  426.  E.  rery  rare,  lives  in  dead  oaks, 
aympbora  mgooa  Hald.  E.  not  rare. 
s  confinia  Lee.  E.  not  rare. 
bioolOT  Say,  common. 

hordellidj:. 

a  rob  3ay,  E.  one  specimen. 
Tomo^a  inolnaa  Lee.  E.  one  specimen. 
Ollpa  hlaroKlTpUoa  Scbwarz,  n.  sp.  p.  372.  E.  rare. 
Mcwdella  melsena  Oerm.  E.  T.  rare. 

■ontellaila  Fabr.  common. 

irrorata  Lee.  not  rare. 

inflammata  Lee.  T.  E.  NS.  not  rare,  especially  on  palmetto  blos- 
soms ;  larva  in  decaying  wood. 

vnarginata  Helsb.  not  rare. 

linaata  Helsh.  T.  rare. 

fiuoUara  Lee.  n.  sp.  p.  437.  K.  one  specimen. 


b,Goo(^lc 


MordeUa  triloba  Say,  ear.?  p.  427.  E.  verj  rare, 
nndnlata  MeUh.  E.  Tery  rare. 
ansolota  LeC'  o.  sp.  p.  427  A.  one  specimen. 
OUpode«  belva  Leo.  E.  T.  nre,  attracted  by  the  light. 
MmdalUataiiB  btolnotella  Lee.  E.  rare. 

lataa  Helsli.  C.  E.  T.  not  rare, 
trifaadata  Say,  E.  rare, 
vaplda  Lcc.  E.  one  specimen, 
amloa  Lee.  E.  rare, 
giammica  Lee.  E.  rare, 
tutnlata  Lee.  C.  ooe  Bpecimen. 
nlgricaaa  Melsh.  ( 
pnatnlata  Melsb.  ci 
cuDbiuta  Lee.  £.  A.  not  rare, 
hwoata  Melsb.  E.  rare, 
two  unnamed  speciea. 
Rhipiptlonu  dlnddlatua  Fab.* 

3-iiiBCiiIatiia  Oerat.  T.  Polk  County,  rare, 
peotlnatiu  Fabr.  and  car.  ventraUs  Fabr.  H.  T.  rare. 
Umbatns  Fabr.  K.  Polk  and  Sumter  Counties,  rare. 
Myodltea  WalobU  Lee.  E.  T.  very  rare. 

Hi:u>ii>.K. 

Macrobaala  nnicolor  Kby.  not  rare. 
EplCBTita  abrlgosa  Sclib.  common. 

BBt«sU  Horn,  eommon  on  swampy  meadowa  in  May  and  June. 

Leimiiaoata  Fabr.  E.  common  in  May. 

aangolnlooUia  Lee.  Sumter  County,  not  rare  on  Sehrankia  itn- 

Zonltia  longtconiis  Horn,  T.  very  rare. 
Nemogoatha  plesaCa  Fabr.  E.  K.  not  rare. 

nemorensia  Hentx,  T.  very  rare. 

4EDeiHERID.S:. 

XanthochiOB  lateralla  var.  slgnallcoUla  Hald.  B.  Tery  rare. 
Ozaoia  thoraolca  Fabr.  eommon  on  palmetto  blosaoma. 

notoxolde*  Fabr.  not  rare. 

doraalls  Melsb.  NS.  C.  not  rare  on  the  sea  beacli. 

several  unnamed  speciea. 
FroboacK  pleoralla  Lee.  B.  K.  rare. 

RHVNCHITID.£. 

Aolfftaa  Caasandne  Lee.  C.  one  specimen. 

Bugnamptiu  abiatoa  Lcc.  C.  H.  T.  rare  on  oali  sbrubs  in  Marcb  and  April. 

RhyncUtM  hiitoa  Oliv.  H.  E.  T.  not  rare. 

eeratoa  Say,  rare. 
Pteiocolos  OTatua  Qyllh.  H.  T.  rare. 
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ATTELABID^. 

Attebibiu  analii  111.  cmnmoD. 

OTIORHVN€HlD.K. 

BpiceenM  fbmildolcMiu  Boh.  T.  rare. 

Aeraphna  belUooa  Sit)-,  T.  K.  rare. 

Heoptoohm  adspMBiis  Boli,  cutnmon  on  oak  sbnihe. 

PadUMBOs  opaloB  Oliv.*  Nortliera  and  Middle  Florida,  doi  rare. 

fHiri-aii«  Horn,  E.  K.  T.  not  rare  on  pioe  and  oak  trees. 
^Bnymeciu  laoaena  Hbst.  rare. 
FandsletoJoB  hilaria  Hbst.  E.  commoD. 
ArtlpiM  Horiduma  Horn,  C.  n.  NS.  not  rare. 
ItaclmopiiB  floridanna  Horn,*  Southern  Florida. 
Bndlagogiia  polohar  FaliTteus. 

CVRGVLIOIVID.S:. 

Uatxonotiia  nobuloatu  I«c.  T.  B.  common. 

Betoana  Lee.  T.  E.  not  rare. 
Macropa  numenjua  unnamed  species. 
Fachyloblna  piclvoma  Germ,  T.  on  pines,  ci>nimoli. 
Hylobina  pales  Boll.  P.  rare. 
Hll^iu  sqnamoaoa  Lee* 
IilzoB  BjlTliia  Boll.?  T,  two  specimens. 
foasna  Lee.  E.  not  rare. 
two  undescribeil  siiecies. 
SmlcroiiTz  sp.  B.  E.  very  rare. 
Pbyllotrox  ferragliiens  Lee* 
Bndalna  ovalia  Lee.  comraoa. 
BrftchybamoB  electna  Germ.  < 
Onyebylla  nlgtlToatrls  B 
StanopelmoB  rafinaaoa  Qyll.  E.  one  specimen. 
Hagona  maninillla^^*  Say,  B.  E.  K.  rare. 
amMlcanua  Lee.* 
obUqnna  Lee.  E.  not  rare. 
cavifrona  Lee,  E.  T.  rare. 
pnaUlna  Lee.  C.  one  specimen. 
bitabwosna  Iiec,  C.  E.  T.  very  rare. 
two  undescrilied  speciea, 
OUdooepbaloa  diobraua  Lee.  C.  L.  E.  rare  on  dead  palmetto  leaves. 

mTTmex  Hbst.  H.  C.  T.  rare  on  oak  shrubs. 
Antbooomoa  aiguatna  Say,  9.  rare. 

maaonliia  Say,  K.  T.  rare, 
■nlcibona  Lee.  B.  one  specimen, 
flavlcomla  Boh.  T.  E.  common. 
pnaUna  Lee.  N8.  rare, 
el^ana  Lee.  H.  Tei7  rare  on  oak  shrubs. 
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■M  Crotael  Walab,  i 
SDbbaolatiia  Lee.  < 
PlazoihlDiu  plotOB  Lee.  E.  one  specimen. 
FlooMes  Ulml  Lee.  E.  one  spedmcn. 
HiamB  hiaplduloa  Lee.  B,  very  rare. 
NotoloniTis  bloolor  Lee.  commoD  on  palmetto  blaaaoinB. 

baaalia  Lcc.  (»mmon  witb  the  precediog,  but  algo  aa  olher 

Myrlcn  Lee.  E.  N8.  very  rare  on  a  apeciea  of  myitle  in  June. 
IiSBmouociia  piBgUtoB  Fabr.  T.  rare. 
ConottaohelTU  retentiu  Say.  H.  one  specimen. 
aeulonlnB  Lee.  E.  rare, 
affinii  Bob.  E.  rare, 
elegana  Bob.  C.  very  rare. 
TentialiB  Lee.  n.  sp.  p.  438,  E.  one  specimen. 
poBtlaattu  Boh.  S.  E.  not  rare, 
cOEnatOB  Lee.  n.  sp.  p.  420,  KB.  veiy  rare. 
paaffloB  Lee.  n.  sp.  p.  429,  B.  one  speeimeo. 
a  Lee.  T.  one  specimen. 
T  Boh.  C.  T.  »ery  rare. 

"jCC.  n.  sp.  p.  480,  E.  two  specimens. 
>  FaUra.  H.  one  specimen. 
l^oraloiiiiiB  oiitiratna  Lee.  C.  very  rare. 
RtaTBBomatiis  palmacallia  Bay,  E.  rare, 
Chaloodermiu  Bplnlfsr  Boh.  Sumter  County,  one  specimen. 
eenma  Bob.  NS.  E.  T.  not  rare. 
IneequloolUB  Horn,  var.f  C.  one  specimen, 
collatl*  Horn,  E.  K,  T.  not  rare. 
Aoamptiu  rleldiu  Lee.  E.  very  rare. 
AoallM  gtaaostu  Lee.  H.  9.  E.  very  rare, 

■nblilapldns  I^ee.  p.  481.  n.  h]>.  Sumter  County,  one  specimen, 
clavatiu  Say,  common, 
cnuanloa  Lee.  common, 
longnlna  Lee.  H,  one  specimen. 
nuotuUs  Lee.  C.  8  E.  rare. 
v«ntronu  Lee.  n.  sp.  p.  480.  E.  T.  two  specimens. 
Fiendoimw  ■edentarina  Say,  E.  very  rare  on  dead  vines. 
Tylodenna  fbveoUtam  Say.  not  rare. 

longnm  Lee.  H.  E.  two  spedmens. 
teiviun  Say,  commoD. 
CiTptorhynotins  biaignatna  Say.  H.  E.  rare, 
pmnllua  Bob-  H-  E.  rare, 
obtentna  Bbat.  E.  rare. 

belTiia  Lee  n.  ip.  p.  481.  E.  very  rare  on  dead  vioM. 
UbuE  Lee  E.  not  rare. 

a  Lee.  E.  not  rare. 
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CrTptorhynobiu  Kpioolatna  0  jll.  H.  E.  rery  rare, 
oblonsoa  Lee.  E.  rare, 
fenatoa  Say.  C.  H.  E.  common. 
PiaxTinu  oonlatn*  S&y,  E.  rare. 
Coptnzns  naualiia  Lee.  E.  one  Bpeciuien. 
Cn^Kmina  ImeqnallB  Say,  E.  T.  very  rare. 
C<BUode«  aapar  Lee.  A.  oae  Bpecimen. 

aebulosns  Lee.  C.  E.  T.  not  rare. 
Pedanomoa  aqaamosiis  Lee.  T.  very  rare. 
CcBtogaater  obsoonu  Lee.  not  rare. 
lUilnonoua  longolna  Lee* 
Anlobails  Ibla  Lee.  E.  B.  rare. 
Barls  Htxanna  Lcc.  K,  T.  very  rare. 

nltida  Lee.  C,  R.  E.  E.  not  rare. 

intarstitlaUa  Bay,  H.  T.  not  rare  on  a  white  flowering  thistle. 
EBraa  Boh.  common. 
Pseaaobaila  pectoroUi  Lee.  N8,  one  s|>ecimen. 
olgrina  Bay,  NB.  not  rare. 

antliTBOiiiB  Lee.  A.  K.  not  rare  on  swampy  meadowH. 
albUattu  Lee.  E.  A.  T.  eommon  on  swampy  meadowH. 
T-aiBnnm  Boh.  common  with  the  preceding. 
Hadanu  nndnlatna  Boh.  E.  very  rare, 

PachylMrlB  porosa  Lee.  N9.  E.  not  rare,  exclusively  on  palmetto  blossomit. 
St0thobarla  oorpnlanta  Lcc,  A,  T,  rare. 
Mlerocholni  Btriatna  Lee.  L,  H.  one  specimen. 

pnnotlcoUlB  Lee.  A,  E,  B,  not  rare  on  swampy  meadows, 
UbvIcoIIIb  Lee* 
CenMnos  aoutallum-slbam  Say,  not  rare, 
penloeUna  Hbst.* 

picomnoB  Hbst.  NB,  E.  T.  not  rare  on  palmetto  MnR.«omn. 
dsciplena  Lee.  E.  two  Bpecimens, 
oalvna  Lee  E.  one  specimen. 
camu  Lcc,  E.  one  specimen. 
ooDOliiDua  Lee.  common  on  swampy  meadows, 
ooBftuDa  Boh.  not  rare  with  the  preceding. 
Zygobaila  nltena  Ijec.*  Key  West, 

oonaparsa  Lcc.  E.    (Found  also  in  Illinois.) 
?oonvexa  Lee.  T.  E,  two  Bpecimens. 
Baiflepton  UTlttatnm  Lee,  n,  sp,  p.  481,'  Northern  Florid;i. 
llneare  Lee.  A.  Sumter  County,  very  rare. 
otlbilcollA  Lee,  E.  one  specimen. 
Hccmop*  abduoens  Lee,  C.  one  specimen. 

BRENTHIDS. 

Snpaalla  mlnnta  Drury,  E.  very  rare. 
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CALANDRIDf. 

Rtaynchopbonu  cnientatna  Fabr.  common,  lives  oa  Ohnmaropt  palvtttto, 
Sphenophonu  InEoqualls  Say,  T.  very  rare. 

CBiioina  Ollv.  C.  A.  B.  rare. 

BcnlptUiB  Ubicr,  E.  T.  rare. 

plaoidni  Saj,  not  rare. 

aplCBlis  Lee.  n,  sp.  p.  432,  T.  one  apec.  on  the  sea  beach. 

paivulnB  Oyll.  F.  T.  rare  on  ihe  the  Wi  beach. 

ratuAiiB  Qyll.  S.  one  apecimen. 

Oermaii  Horn,  T.  rare. 

velatluiu  Lec.» 
Rtaodobsenos  IS-punctatus  111.  E.  noi  rare. 

wir.  S-punctatna  Say,  F.  not  rare  on  a  species  of  thistle. 
Calandra  OryMB  Fabr,  commoa  in  corn, 
Diyophthorua  cortioallB.  *    Northern  Fiorida. 

Diyotrlbua  mlmellcuB  Horn,  N3,  rare  under  boards  on  [he  lagoon  tieacb. 
aononatns  lutosua  Lee.  H.  one  specimen. 
Homaloxeiins  dentipes  Woii.*     Middle  Florida. 
CowoQiu  oortloola  Sny,  conimoo  under  pine  bark. 

ImpresBl&ona  Bob,* 
MBCiHUo;lua  llnearia  Lee.  C.  not  rare  under  t)oarcls  on  Ihe  ocean  beach. 
CaalophUna  laUnaana  Bay.  £.  rare  tjeaten  from  dead  twigs. 
Mealtea  ruflpennia  Lee.  n.  ap.  p.  433,  NS.  one  specimen  on  the  beach. 
Wollaatonla  qnoicioola  Boh.  NS.  E.  very  rare. 
Amanroiliiiina  nltens  Horn,  E,  not  rare  on  dead  twigs, 
Stenoacella  breria  Bob.* 

Platypus  OaTloomla  F.  P.  E.  under  pine  bark,  also  attracted  by  the  light, 
quadildentatua  Oliv.  E.  one  specimen, 
oompoaltua  Say,  E.  not  rare. 
Monartbrum  fiisciatom  Say,  E,  one  specimen. 

maU  Filch,  S,  E.  rare, 
Pltropbtbonu  matmlaiin*  Fitch.  T.  rare. 

pnllCBiina  Zimm.  E.  T.  not  rare  on  pine  trees, 
obllqanp  Lee.  n-  sp.  p,  4^3,  B.  one  specimen. 
seriatua  Lee.  d.  sp.  p.  433,  T.  one  specimen  on  pine  trees. 
Hypothonsmus  hlspldulua  Lee.  H.  E,  rare, 
^loifinipt.  Zimm.  E.  T,  rare, 
Zylebonis  fnaoatoa  Eichh.  E.  T.  common, 
biographns  Lee.  E.  G.  not  rare, 
zylographua  Zimm.  E.  one  specimen. 
pubaaoana  Zimm.  comrooa. 
caalatna  Zimm.  E.  T.  common  under  phie  bark. 
Cryphalua  mllea  Lee  n.  sp.  p,  483,  T,  rare  OD  dead  ptne  leaves. 
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Tomloiu  calUgraphaa  Uerm.  P.  T.  < 

cacosrapliiis  Lee.  T.  < 

avnlsna  Eichh.  E.  E.  T.  not  rare. 
WcradB  nanala  Lee.  H.  very  rare. 
Cnastniw  sMgicollla  Lee.  E.  one  spcciineo. 
Dondroctoniu  terebians  Oliv.  T.  mre. 
SjrlaAte*  porculni  Er.  E.  rare. 

tanols  Zimm,  C.  one  siiccimen. 

Bzllis  Chap.  E.  B.  T.  rare. 

akthribida:. 

iMchnoceroB  infuaoatna  Fahrs.  E.  raro  on  dead  I)mticlic<i, 

Tropld«res  reottu  Lee.  S.  E.  rare  with  ttie  prccediDg. 

T<MEOtTopis  pnaUlna  Lee.  T.  one  speeiiuen. 

Phcentcobliu  Cbanueropls  Lee.  (J.  H.  E.  common  on  frcsli  cut  palmetto 

leaves. 
PlAsocoiynnB  mlztoB  Lee.  E.  T.  rare, 

mcDstiu  Lee.  E.  rare  <m  dead  branches. 
AntbiltniB  comatoa  Say,  H.  E.  not  rare. 
llviduB  Lee.  L,  one  speeltneo. 
TozonotnB  faHClcnlatiu  Selili.  E.  one  specimen, 
CratopailB  lunatus  Fahr.  H.  E.  common. 

IngDbrifl  Oliv.  E.  rare. 
BtaohytarBiiB  Umbatiu  Say,  A.  K.  rare  on  swampy  meadowa. 
■  Say,  C.  K.  rare. 
«  Baj,  C.  H.  E.  not  rare. 
AntliTlbQliia  rotimdattu  Lee.  common  on  an'ainpy  meadows. 

Kionlattu  DeG.  F.  T.  notrare.  raised  from  tliepodsofalurge 
yellow  Qoweriag  alirub  belonging  to  the  Mimosnceu;. 
■  plceru  Lcc.  n,  ep.  p.  438.  T.  one  specimen. 

APIOXID.S:. 

Apdon  metalllonin  Oerst.* 
nodirostia  Gerst.* 
aegnipea  Say.  T.  common. 
several  unnamed  species. 


ERRATA. 


P.  488  in  HTdroponu  for  fnsoatoa  read  n.  sp. 

P.  438  for  Snpbla  □ ,  sp,  read  LaooophUna  n .  sp. 

P.  447  in  CaipaphilnB  Tur  fBimgliiatis  read  tempeatlviis  Er. 

P.  456,  line  1,  fur  Stamodontea  read  8t«nodont««. 
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Remark*  on  Qtographital  Diitribittion. 
Br  JoR»  L.  LeContb,  H.D. 

In  DOW  coucluding  this,  Ibe  moBt  complete  faunsl  list  of  insects  which 
has  been  prepared  in  the  Unlied  Stales,  it  ma^  be  proper  to  make  a  few 
remarks  on  the  subject  ot  geographical  distribuiion  as  exhibited  hy  the 
Coleoptera  above  ebumernted.  Any  obserralioos  dow  offered,  must  be  Teij 
imperfect,  and  subject  to  large  corrections  when  the  faunal  lists  of  the  Cole- 
opteraofotherpartsof  the  country  liave  been  prepared  wiib  equal  care  and 
industry. 

The  lotal  number  of  species  contained  in  tha  list  (eiclusive  of  Aleocba- 
rini,  not  yet  studied)  is  1457. 

Oftliese  the  following  arc  also  found  in  the  An^illeB  ; (18!).  IT. 

Cicindela  tortuosa  (Hex.,  S.  Am.,     Dicrepidius  nmicornia  (8.  Am.). 

Cala.).  Tetrapriocera  gchwarzi. 

Demiestes  cadaverinua  (S.  Am.,  Bi-    Stenodontes  damicornia. 

beria).  Glaieropeis  fUliginoea. 

Nemicelus  nmrginipennis.  Elaphidinn  irroralum. 

Carpophilus  tempestivua.  Ciirius  dunintiui. 

Epunea  luteola.  Leplostylus  tninsvcrsatus. 

Bollirideree  geminatus.  Thia  pusilla. 

Actenodea  aurunotata.  Homaloxenus  denCipes. 

Megapentlies  Sturmii,  Zophobas  morio  (doubtful). 

Common  to  Florida  and  Me.xico  and  partly  found  in  Te.vas  are : 8. 

Cii'indcla  hanmta.  Actenodea  calcarata. 

Epierus  bruanipennia.  CallicUroina  mclancholicum. 

SnprinUB  dentipes.  Pyanisia  opaca. 

Common  to  Texas,  Arizona  and  Southern  California  : 4. 

Scarites  cnlifomicua  (C).  SpalacopBia  stolata  (T.) 

PlatynuB   Boridnnus  [compare   lex-     Epitnigua  acutus. 

anus  (T.)Bnd  californicus  (C.)] 

I  have  excluded  from  this  category  those  which  are  known  to  occur 
north  of  Florida,  and  are  thus  found  continuously  aronnd  the  Oulf,  in 
Alabama,  Louisiana  and  Texas. 


Common  to  Florida  and  Soutli  America  : . 


CyblBter  Olivieri.  Saprinus  brazillersls. 

Tanygnathiis  collaria.  Attenlus  sculplili^, 

Nematidlum  muslela.  Ilemlrhipus  fascicularis. 

Chalcodermus  spinifer. 

Besides  these,  the  anomaUes  in  distributiun  norttiy  nf  being  noticed  ii 
neighboring  regions  are : 
BosyluB  dentiger  Horn,  Lower  California  and  San  Domingo. 
Dacodems,  one  aperies  in  Arizona  :  anollier  in  San  Domingo. 
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And  also  these  relations  with  more  distaDl  regions : 
Argopisl«8  :  Florida  and  Nortli  Eastern  Asia. 
Onota  ;  Florldii  and  South  America. 
Brachypeplus  <section):  Florida  and  Aftica. 
Meeites  ;  Florida,  Delaware  and  Europe. 
8t«DO»celis ;  Soutliem  Btates  and  Cape  of  Good  Hope. 

A  remarkable  feature  in  the  geographical  distribution,  as  exhibited  by 
this  list  of  Coleoptera  is  thecompaTatiTeljemall  number  of  species  common 
to  Florida  and  the  Anlillea.  A  little  reflection  on  t)ie  geological  develop- 
ment of  Florida,  and  its  relation  to  the  Gulf  Stream  will  show  the  reason 
for  tliis  apparent  anomaly- 

The  Peninsula  of  Florida  has  extended  soulhward  during  cofflparativety 
modom  times  bj  the  gradual  growth  of  cotal  reefs  and  their  subsequent 
OOQv-ersiou  inlo  land  surface ;  this  surface  would  naturally  be  occupied  bj 
the  iiiseGls  and  plants  living  in  the  conterminous  northern  regions,  as  faras 
they  were  able  to  endure  the  approach  to  a  tropical  climate.  On  the  other 
hand  the  Gulf  Stream,  more  and  more  compressed  by  the  narrowing  of  the 
strait  between  Florida  and  Cuba,  would  have  a  tendency  to  interrupt  all 
transfer  of.  living  beings  from  the  Island  to  the  Continent ;  while  the 
paaeage  of  species  from  the  const  of  Mexico  and  Northern  South  America 
to  either  Florida  or  Ihe  Antilles  would  be  slightly  facilitated. 

The  occurrence  ot  Boii/lus  and  Daeoderui,  in  Ihe  deserts  near  the  Pacific 
coast  and  in  San  Domingo  must  be  referred  to  a  much  older  condition  of 
thiogs,  when  the  connections  of  land  aurface  were  quite  difTereut  from  that 
of  the  present  time  ;  and  in  fact  the  characters  of  the  genera  indicate  that 
tbey  are  old  forms.  Soii/liit  is  a  Coljdiide  related  sotnewhat  to  the  Aus. 
tralian  and  North  American  Derataphrus;  white  Dacodtrw  differs  from 
every  other  Teaebrionidc  by  the  front  coite  being  contiguous. 
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Index  of  Extra- Limilal  Spseisi 


PlatynUB  Ws»nii8,  Texas E 

OchthebiUB  discretus.  Cal 1 

rectus,  Ciil i 

tuberculatiis,  N.  M.  I 

nittdua,  Mich E 

Uevipennis,  Cal i 

benefoBsus,  N.  J 3 

sculptus,  Cal a 

Trimiuni  cslifonjicain,  Cal i 

puncticolle,  Ariz 3 

diicolor,  La S 

foTeicolIc,  Mass S 

Euplectus  integer,  Midi.' 3 

QuediusTernix,  Mass.,  &c 3 

CryptAhlum  le<fanum,  Tei E 

calirornicutn.  Cal. .  3 

flavicorne.  Mass 3 

tumidum,  Cal 3 

prospiciens,  Tex. , .  3 

lepidiim,  Tex.  ....  3 

Palatninus  nornialis,  Oa 3 


Palamious  t«3iaceu»>.  III 397 

Pentilia  margiData,  Mich 401 

PhotinuB  punctiventris,  Tex.    .  407 

Catorama  fronlalis,  Cal 410 

aectang,  Tex 

obsoleta,  Cal 4W 

Dorcatotna  triatriatum.  Tex 

Ctenocara  intermedia,  N".  C 

caiifornicA,  Cal 

Bphteroderma  opiina.  Mtcb 

ClisfiocDema  proteasa,  Mich  .  . . 

cylindrica,  Mich. . 

opacula,  Cal 41f' 

flavicornis,  Hich.  . 

decipiens.  Ea 

cribrala.  Mass 

HvpophloMifisubslriatUB,  Or 43S 

opaculus,  Cal 423 

tenuis.  Mass 424 

Mordella  jiivialis.  Tex 42" 

oliliqun,  Mich 425 
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On  fflf  CakuMion   of  Reiutt*  in  Oat-Analyu*. 
Bv  Sahcel  p.  Sadti.er,  Ph.D. 
ittaad  before  the  Amerkan  PhUotophkal  Soeiety,  April  5W,  1878.) 
At  the  last  meeting  of  the  Societ]'  I  promised  to  present  a  full  discusaioQ 
of  the  formulas  iavolved  ia  calculating  anatjaea  of  gaseous  mixtures  such 
as  are  found  exhaling  from  the  eartli  id  tlie  oil-regions  of  Western  Fenn* 
sj'lvania  and  elsewhere.    I  am  led  to  do  this  at  present,  chiefly  tKcausc  of 
some  remarks  made  upon  litis  subject  by  Prof.  Henry  Morton,  in  an  article 
ID  Ihe   "American  Gas-Lighl  Journal"  of  Feb.  16th,  1878.    Oilierwiae  I 
should  have  deferred  a  discussion  of  the  subject  uutil  I  should  have  com- 
pleted some  absorption -tests  upon  the  gases  and  analyses  of  portions  of  the 
gaseous  mixtures  wiilidrawn  by  such  absorptions.     This  complete  discus- 
sioQ  of  the  subject  I  promised  in  a  verbal  noiamunlcation  made  to  the  So- 
ciety at  its  meeting  on  Sept.   Ulat  last,  mention  of  which  ia  made  on  page 
11  of  No.  100  of  the  Proceedings. 

Ia  the  article  of  Prof.  Morton  alluded  to,  he  shows  that  the  eudiometric 
combustion  of  a  mixture  of  hydrocarbons  of  the  Parafiln  series  cannot  give 
results  capable  of  being  rcclioncd  into  percentage  composition,  and  refer- 
ring to  my  article  published  in  the  Proceedings,  Vol.  XVI,  pp-  206  and 
o85,  shows  that  an  error  in  my  formulas  enabled  me  to  get  a  "solution  in 
appearance  where  no  solution  was  possible," 

This  error  in  the  formulas  I  had  discovered  myself  in  the  Spring  of  1877, 
and  I  had  the  absorption  teals  which  I  had  described  at  the  meeting  of 
Sept.  21st  last  made  purposely  to  enable  me  to  solve  the  question  of  the 
composition  of  the  gases  indcpcndcutly  of  the  use  of  formulas.  In  a  pri- 
vate letter  to  Prof.  Morton,  dated  Dec.  31sC  last,  in  answer  to  one  re- 
ceived from  him  a  day  or  two  before,  calling  my  attention  to  the  error,  I 
acknowledged  the  error  of  the  formula  used  by  me  in  my  printed  pnper, 
and  mentioned  that  I  was  proposing  to  rectify  the  results  as  first  published 
by  the  aid  of  other  testa. 

With  reference  to  the  matter  of  the  impossibility  of  determining  Ihe  com- 
position of  a  mixture  of  gases  belonging  to  the  Parafflo  or  marsh-gas  series. 
Prof.  Morton  showa  very  clearly  in  hia  paper  that  this  impossibility  does 
exist  when  we  take  three  or  more  paraffins  or  a  mixture  of  hydrogen  and 
two  or  more  paraffins.  In  this  latter  case  the  hydrogen  molecule  simply 
acts  like  a  member  of  the  series  lower  than  marsh-gas  or  CH,. 

When  we  nsk  the  question  with  reference  to  two  members  of  this  series, 
however,  we  find  that  a  solution  is  not  impossible.  In  reckoning  the  re- 
sults of  analyses  of  ordinary  illuminating  gas,  it  is  always  necessary  to  cal- 
culate the  relative  amounts  of  hydrogen  and  marsh-gns  from  the  results  of 
the  eudiometric  combustion,  and  what  is  true  of  marsh-gas  and  hydrogen 
(which  latter  we  have  just  said  must  in  such  cases  be  considered  aa  a  lower 
member  of  the  marsh-gas  series)  is  true  of  marsh-gas  and  ethyl-hydride  or 
marsh-gas  and  propyl -hydride.  So  we  may,  in  dealing  with  the  mixture 
of  gases  which  has  been  submitted  to  a  eudiometric  combustion,  and  which 
we  know  by  previous  tests  and  absorptions  cannot  contain  nnytbing  else 
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than  hydrogen  and  the  members  iil  the  ParaflJD  Beries,  BBSume  aa  tbe  buu 
of  our  reckoning  kydrogCD  and  any  menil>CT  of  tbe  Paraffin  series  or  marsb- 
gM  and  any  single  higlier  member  of  Llie  same  series.  Several  of  theae 
poesible  aseumptioas  are  aiiuded  to  in  my  paper  read  February  IStb,  187(, 
fonnd  in  No.  97  Proceedings,  ji.  310,  and  reasons  given  why  they  were 
then  rejected  as  not  applicable. 

Tlie  reason  why  I  was  led  into  adopting  the  formulas  nsed  at  ihat  time 
are  also  given  in  the  same  connection,  I  made  an  error  in  the  equalioo 
chosen  lo  ropreaent  the  contraction  ensuing  from  the  endiometric  combus- 
tion, taking  8z  +  2y  +  {?;  =  A.  instead  of  |x  +  2y  +  ^x  =  A.,  where  i 
^=  hydrogen,  y  ^=  marsh-gas.  z  =^  ethyl-hydride  and  A  ^  the  observed 
contraction  in  volume  of  the  gaseous  mixture  afier  the  passage  of  titt 
spark.  I  liad  used  In  reckoning  the  contraction  of  hydn^n  the  atom  H 
instead  of  tbe  free  molecule  H,.  As  stated  (loc.  cit.)  I  found  in  Fougu^'s 
memoirs  a  confirmation  of  my  results.  The  same  error  had  evidently  ex* 
isted  in  his  mind,  allliough  it  did  not  sliow  as  plainly,  as  be  published  no 
percentage  results.  After  giving  equations  to  be  used  on  the  supposition 
of  a  mixture  of  marsh-gas,  ethyl -hydride,  and  propyl-bydridc,  he  says : 
"Tout  melange  de  carburcs  d'hydrogene  de  la  formule  c'"  H'" -K  *  doit 
remplir  la  condition  exprimfie  par  celte  dernifere  equation,  c'est  a-dire  que 
le  volume  do  I'acidc  carlM)iiique  form^  dnns  I'eudiomfttre  par  combustion 
doit  Strc  £qal  a  deux  fois  1'abaurplion  produiCe  moins  Irois  fois  ie  volume 
du  gaz.  Lc  melange  de  ces  carlmres  avec  rhydrogfine  libre  ou  avec  d'au- 
ires  oirbiircs  d'hydrogene  emp@cbe  cette  condition  d'Stre  resIisSe.  II  est 
done  facile  des  reconnailre  si  un  melange  de  carbures  d'hydiogJne  gazeux 
contient  exclusivemenl  des  carbures  de  formule  c'°  H*"  -r  '." — Vompt. 
Rend.  Vol.  87,  p.  1048. 

Finding  in  the  combustion  results  of  all  the  analyses  reported  upon  in 
my  first  paper  an  excess  of  contraction  over  tliat  required  by  Fougu^'s  law 
just  stated  above,  I  ascribed  it  (as  he  did  in  theory)  to  Ilic  presence  of  hy- 
drogen. I  felt  sure  tliat  I  bad  sufiicient  iinowledge  of  the  details  of  the 
manipulation  and  of  the  errors  to  be  avoided  lliere,  to  put  out  of  the  ques- 
tion the  idea  tliat  tills  excess  of  contraction  might  be  owing  to  havioR  passed 
the  spark  with  an  insufficient  supply  of  diluting  air  present  with  the  explo- 
sive mixture  in  the  eudiometer.  The  contraction  was  proportionally  great 
too  in  parallel  analyses  of  the  same  gas. 

I  recognized,  as  before  stated,  shortly  after  the  publication  of  the  second 
paper,  the  error  in  the  formula  expressing  the  contracliou,  and  saw  that 
while  the  qualitative  tests  described  in  my  llrst  paper  showed  the  presence 
of  ethyl  and  propyl-hydrldes,  the  quantitative  results  based  upon  a  wrong 
formula  would  have  to  be  revised. 

Before  publishing  my  final  revision  of  them.  I  desired  lo  verify  in  Ibf 
Aillest  way  my  qualitative  absorption  results  before  published,  and  lo  ob- 
tain, by  the  aid  of  these  absorptions,  material  better  adapted  to  give  satis- 
factory quantitative  results.  This  work,  though  unavoidably  interrupted 
and  delayed,  I  have  now  in  hand.  Without  giving  at  present  any  final  re- 
vision (o  my  published  analyses,  I  fci'l  obliged  to  notice  a  criticism  made 
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upon  tbem  la  Pror,  HortOD'a  article  above  referred  b>.  After  slating  that 
DO  BolutioD  of  the  problem  of  ADaljalng  a  mixture  of  three  membeiB  of  the 
Paraffin  series,  or  of  hydrogen  and  two  membera  of  the  same  series  was 
possible,  Prof.  Morion  concludes  by  saying,  with  reference  to  my  amilyses, 
"and  bis  determinatioDS  have  therefore  no  value  whatever." 

In  reply  to  this,  I  would  say  that,  while,  in  view  of  the  demonstratloQ 
made  by  Prof.  Morton  Id  his  paper,  which  was  by  the  way  fblly  accepted 
by  me  before  I  saw  it  in  his  article,  I  am  unable  to  accomplish  all  that  I 
first  thought  I  could,  my  figures  arc  still  of  lome  account.  They  possess 
just  the  same  value  and  can  be  used  in  Just  the  same  way  as  the  figures  ob- 
tained by  any  analyist  in  making  an  analysis  of  ordinary  illiiminatiug  gas. 

As  shown  in  the  first  part  of  this  paper,  we  are  able  to  determine  from 
the  combustion  results,  the  proportions  in  a  mixture  considered  as  made  up 
of  two  members  of  the  Paraffin  series  or  of  hydrogen  and  one  member  of 
the  series.  That  this  can  be  done  with  a  gas  known  to  contain  the  higher 
Paraffins  along  with  marsh-gas,  is  shown  in  Prof  Morton's  own  analysis  of 
a  water-gas  in  which  he  had  proved  these  Paraffins  to  be  present  |1oc-  cit- 1. 
It  is  shown  in  the  analysis  of  Prof.  Uoile;  of  the  natural  gas  from  the 
Ncff.  Well.  OIho,  quoted  in  my  second  paper  (loc.  cit.). 

My  results  then  can  be  reckoned  in  this  way.  and  the  gaseous  mixture 
which  is  submitted  to  the  eudiometric  combustion  can  be  figured  as  made 
up  of  hydrogen  and  marsh-gEis,  or  of  marsh-gas  and  elhyl -hydride,  as  is 
more  reasonable  in  all  these  cases.  Here,  however,  hydrogen  is  not  neces- 
sarily excluded,  for  pari  of  what  is  reckoned  as  marsh-gas  may  be  a  mixture 
of  equal  parts  of  hydrogen  and  ethyl -hydride,  and  what  is  reckoned  as  this 
latter  may  be  only  that  amount  which  is  in  excess  of  the  hydrogen  present. 

Thus,  in  my  flrat  paper,  I  gave  as  present  in  the  gas  of  the  Burns  Well 
6.10^  hydrogen,  75.44;%  marsh-gas,  and  1SAZ%  ethyl- hydride.  I  fl  cal- 
culate the  combustion  results  (using  the  carbonic  acid  formed)  given  on  p. 
311  Proceedings  No.  07,  for  marsh -gas  and  ethyl-hydride,  I  get  as  the  aver. 
age  of  the  two  analyses  87.60^  marsh-gas  and  12.00;^  ethyl -hydride. 
Now  if  this  latter  number  12.00^  be  taken  from  the  18.12^  reckoned  be* 
fore,  we  have  6.13^,  which  combining  with  the  6.10$  of  supposed  hydro- 
gen would  increase  tlie  75.44$  of  marsh-gas  to  8Yfl6$  of  marsh-gas. 

In  the  Erie  gas,  where  only  a  trace  of  hydrogen  was  assumed  before  to 
be  present,  I  can  reckon  the  combustion  results,  using  both  the  carbonic 
acid  formed  and  tlie  contraction  ensuiug  on  the  combustion,  and  get  results 
which  do  not  differ  greatly  from  those  already  publisiied.  Thus  1  gave 
before  .43%  hydrogen,  40.33$  marsh-gas,  and  58M  etiiyl-hydride.  Cal- 
culated for  the  two  latter  constituents  only,  I  get  40.53$  marsh-gas  and 
58-40$  ethyl-hydride. 

I  do  not  propose,  however,  to  give  these  or  any  results  as  final  unUI  I 
have  finished  the  examination  of  the  gasen  which  I  had  absorbed  with  dif- 
ferent reagents  and  of  various  decomposition  products  obtained  from  them. 
I  hope  then  to  be  able  to  establish  with  some  certainty  the  exact  character 
of  the  natural  eai>es  which  I  have  made  the  subject  of  study. 

Univebsitt  OP  Penna..  April  SIA,  16T8. 
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COXTBIBUTIONS  FROM  THE  LABORATORY  OF  THE  rN'I\'ER- 
8ITY  OF  PENNSYLVANIA, 


.1  Slud;/  of  tume  of  Hit  DerivaliMi  of  Mono-  and  Diehlor-Sa'i^gtif  Aciil' 

Bt  Dr.  Jobn  Marshall. 

iHead  befoTt  the  A»ien>an  PhHotophical  SoeUty,  April  5lh,  IST8.) 

Tliis  work  "as  undertaken  nt  the  suggestion  of  Dr.  Edgar  F.  Smith,  ii' 
wliom,  for  his  many  kindnessea  ahown  during  the  progress  «f  the  invesi, 
gatioti,  I  would  express  my  beat  thanks. 

or  lute  years  the  monohydro.xyl  substitution  jiroducts  of  benzoic  acid— 
saticylicacidand  iu  isomers — have  been  completely  investigated,  and  macij 
interesting  facts  regarding  the  nature  of  tlieae  acids  repealed.  Of  the  udId- 
vestigated  derirativcs  of  salicylic,  metaoxy benzoic  and  paraoxy benzoic 
acids  remain  yet  the  mono  and  dichlorinnted  comt>ounds.  In  the  folluv- 
Ing  pages  will  be  described  my  results  obtained  from  the  study  of  simplj 
the  mono  and  dichlor  acids  derived  froni  salicylic  acid. 

These  new  compounds  that  I  have  obtained  show  in  several  instance 
the  stability  ira|mrted  lo  compounds  into  whicli  one  or  more  chlorine  atoms 
have  been  introduced. 

HOKOCHLORSALICYLIC   AclD. 

C,  H,  CI  O  H  C  O  O  H. 
Fusing  point  173'. 

This  acid  was  first  obtained  by  HQbner  and  Brenken  (Bericbte  der  deut- 
achen  Clieni.  Gesellschaft,  16T3,  p.  174).  Their  manner  of  producing  it 
consisted  in  mixing  ordinary  salicylic  acid  with  an  excess  of  carbon  bi- 
sulphide and  conducting  chlorine  into  the  mixture,  which  was  continually 
shaken.  When  tbe  calculated  amount  of  chlorine  had  been  introduced,  the 
contents  of  the  flask  were  emptied  into  a  large  basin  and  evaporated  lo 
dryness  on  a  water  bath.  The  dry  residue  was  taken  up  in  water  and 
crystallized  from  this  in  needles  which  fused  at  173°  C.  The  lead,  silver, 
upper  and  barium  salts  were  simply  described,  further  investigation  being 
neglected. 

Hiibner  and  Weiss  produced  metachlorbenzoic  acid,  and  by  nitration. 
amiding  and  forming  the  Dlazo-comgwund,  and  subsequently  treating  the 
latter  with  water  they  obtained  metochlorortboxy benzoic  acid,  fusing  tt 
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111°  C.  uid  peifeclly  idenlical  wiib  the  mooocblorsalicylic  acid.    The 
graphic  rormnia  of  the  latter  would  be  represeDled  by  the  followiag  : 

pOOH. 
-,0H. 

COOH. 


Onhoxy benzoic  Acid 
(Salicylic  Acid.) 


Meiachlonirtlioxybt 


Acid. 


Cahoura  In  1&45  described  a  aimilar  acid,  "Aeida  inonoehUirotalieyliqv^' 
(Ann.  Chim.  Phys.  13,  IOC),  but  never  obtained  It  in  a  pure  condition. 

The  method  I  pursued  to  secure  the  acid  for  my  inrestigatioDS  was  the 
foIlowlDg ;  A  weighed  amount  of  the  purest  aalicylic  xcid  that  could  be 
Dblaincd  (meltiug  at  153°  C. )  was  brought  int«  a  capacious  flask,  and  a 
rather  large  quantity  of  concentrated  acetic  acid  added.  Into  this  mixture 
a  calculated  amount  of  dry  chlorine  gas  was  conducted.  The  heat  gen- 
crated  by  the  reaction  auon  caused  the  solution  of  the  Ealicylic  acid.  The 
liquid  gradually  acquirc<l  n  yellowish-brown  cutor.  When  the  calculated 
amount  of  chlorine  had  been  introduced,  water  was  added  in  large  excess 
and  the  solution  allowed  to  stand  several  hours  before  filtering  otf  the  acid 
that  bad  separated  out  in  large  white  flocculent  masses.  AIYer  thoroughly 
waebiug  the  acid  with  ciild  water,  it  was  boiled  with  a  large  quantity  of 
l>ariu[n  carbonate  and  water.  The  liquid  was  Altered  tvxa  the  excess  of 
the  latter  salt,  evaporated  and  allowed  to  stand  over  night.  Upon  exami- 
nation crystals  of  barium  dichlorsalicylate  were  usually  discovered.  The 
mother  liquid  poured  off  from  these  and  further  concentrated  yielded  the 
barium  salt  of  the  monochlor  acid.  This  salt  I  inTsriably  recrystalllzed 
several  times,  and  then  added  dilute  hydrochloric  acid  to  lis  aqueous  solu- 
tion which  precipitated  the  acid  in  perfectly  white  flocculent  masses. 

The  acid  was  recrystallized  several  times  from  water  separating  out  from 
this  menstruum  in  long  colorless  needles  which  fused  at  1T3°  C-  In  warm 
water  the  acid  is  readily  soluble. 
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Inaamach  as  this  acid  differs  from  salicylic  !d  having  nne  atom  of  chloF' 
ine.  Ha  antiseptic  properties  might  be  enhanced,  and  owing  to  iis  readj 
solubility  noutd  therefore  render  it  preferable  to  salicylic  acid. 

An  aqueous  sulation  of  the  acid  mizod  with  ferric  chloride  gives  a  beaa- 
tiful  vioift  coloration. 

An  analysis  of  the  material  thus  prepared  gave  the  final  proof  thai  the 
compound  formed  was  the  desired  moDochlorsalicylic  acid. 

.1417  grms.  dried  acid  biiroed  with  coarse  and  fine  lead  chromate  gare 
48.13  S  carbon,  and  3.00  ^  hydrogen. 

Calculated  per  cent.  Found  per  cent. 

C,  =81     =48.80%  48.13?fc 

H,=   4     =   2M%  3.00J6 

CI  =  3-5.5  =  SO-IS  ft  

Oj  =48.    ^27.84%  

ni.5     100.00 


For  a  more  complete  recognitioo  of  the  acid  the  following  salts  were 
made  and  analyzed : 

BaRKTH  HOHOCHLORSALICTLATE. 

(C,  H,  CI  OH  qOO),  Ba  +  8  H,  O. 
Obtained  by  boiling  the  aqueous  solatioD  of  the  acid  with  an  excess  of 
barium  carbonate  aDd  filtering.  The  fliiratc  upon  concentration  and  BtAnd- 
ing  for  some  time,  yielded  whit«,  bright,  shining  crystals  of  this  salt.  In 
cold  water  it  is  soluble,  and  when  the  liquid  is  warmed  the  compound  dis- 
solves very  readily. 

Water  Sttimation. 
0.2000  Orms.  air-dried  salt  lost  upon  heating  for  four  hours  at  170°  C, 
.0300  Grms.  H,0  —  10.00J6  H^O. 
The  calculated  percentage  of  water  for  3  molecules  H,0  ^  10.11%. 
Calculated.  Found. 

(C,  H,  CI  OH  COO),  Ba  =  480  =  89.89^  

+  3  H,0  =   54  =  10.11  )6  10.00J6 

^534     100.00 
Baritim  Eittmation. 
0.131  Orm,  anhydrous  salt  was  placed  in  a  platinum  crucible,  a  few  drops 
of  sulphuric  acid  was  then  added  and  this  evaporated  to  dryness.    .OGfM 
Qrra.  barium  sulphate  were  obtained,  corresponding  to  .0S4S  Oim.  barium 
=  38.83%  Ba. 

Calcnlated  per  cent.  Found  per  cent. 

(C,H,  CI  OH  COO),  =  848  =  71 .45  ft  

+  Ba=:  187  =  28.55%  38,83)6 

480     100.00 
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POTASBttrM  HONOCHLORSALICILATB. 

C,  H,  CI  OH  C  O  O  K. 
Formed  by  boiling  a  solution  or  the  Barium  salt  with  a  calculated  amount 
of  putasaiuoi  sulphate  and  evaporatlog  the  flllrate :  or  by  boiling  the  free 
acid  with  a  slight  excess  of  potassium  carbonate. 

The  salt  crystallizes  tiom  iis  aqueous  solution  in  long  colorless  needles. 

verjr  soluble  in  cold  and  hot  water.     Analysis  showed  it  to  be  anhydrous, 

Potaitium  E*timatum. 

.1168  Orm.  dried  salt  evaporated  in  a  platinum  crucible  with  sulphuric 

acid,  gave  .0491  Orm.  potas.4ium  sulphate,  which  corresponds  to  .0320 

Grm.  potassium  =18.88$  K. 

Calculated  per  ceni.  Found  per  cent. 

C,H,  CI  OH  COO  =  171.5=   81.48?6  

+  K=   89.1=    18.52fS  18.88^ 

me     100.00 

dODIUM  H0KOCHIiORSALICVI.ATE. 

C,  H,  CI  OH  coo  Na. 
I  prepared  this  salt  in  a  manner  similar  to  the  preceding  twtassium  com- 
pound.   From  concentrated  aqueous  solution  it  crystallizes  In  short,  straw- 
colored  needles,  easily  soluble  in  cold  or  warm  water.     It  is  anhydrous. 
Sodium  Eilimalien. 
0.2986  Grm.  dried  salt  treated  just  as  in  the  preceding  nnalyaie,  gave 
.1081  Onn.  sodium  sulphate,  which  corresponds  iii  .0350  Grm.  sodium  =^ 
11.72?fc  Na. 

Calculated  per  cent.  Found  per  cent. 

C,H,  CI  OH  coo  =  171.5=   83.18S6 


11.73  ?& 


194.5       100.00 


Lithium  Monochlorsalictlatb. 

C,  H,  Cl  OH  COO  Li  +  3  H,0. 
I  made  this  salt  by  ttoiling  the  free  acid  with  a  slight  excess  of  Lithium 
carbonate.     The  filtered  solution  was  then  strongly  evaporated  and  placed 
over  sulphuric  acid  to  crystallize.     Atler  long  standing  the  salt  appeared 
in  large,  broad,  colorless  plates — very  hard — which  were  united  to  aggre- 
gated masses.    After  several  recryelalllzatlons  the  salt  was  analyzed. 
Water  EttiToation. 
.1876  Grm.  air-dried  salt  heated  for  three  hours  at  180°  C.  lost  .OOSOGrm. 
H,O  =  1.80^  H,0. 

2  molecules  H,0  require  1.67  Jt. 
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Lithium  BUitnation. 

.1840  Grm.  or  the  perfectly  dried  salt  were  treated  with  a  few  drops  <>f 

concentrated   sulphuric  aclil  and  cTuporated    to   dryness   in  a  plstuinin 

crucible.     .0560  Gnu.  lithium  sulph&l«  were  olitamed  =^  .OOTi  Li   ^= 

3.90%  Li. 

Calculated  per  cent  Found  per  cent. 

C,  H,  CI  OH  COO  =  171.5  =   96.08J6  

-I-  Li=     7.    =     3.93S  3.9056 

178.5       100.00 

ETHERS. 

The  introductJOQ  of  various  hydro-carbon  residues  yielded  me  in  moM 
instances  well  crystallized  and  stable  derivatives.  The  method  pursued  in 
all  cases  fur  the  production  of  these  compounds  was  to  treat  the  stiver  salt 
of  the  acid  with  a  monohalogen  derivative  of  the  hydro-carbon  to  be  intro- 
duced :  e.  g. 

C,  H,  CI  on  COO  A.g  +  C,  H,  I  =  Ag  I  +  Cj  H,  CI  OH  COO  C.  H,. 

XelAgl  Iodide.— C  Hj  1.  This  1  prepared  as  follows :  iiO  Grms.  io<line 
were  mixed  in  a  flask  with  20  Grms,  methyl  alcohol  and  5  Grms.  amor- 
phous phusphonis  gradually  added.  As  heat  is  generated  in  this  reacri<in, 
the  flask  was  kept  in  a  basin  of  cold  trat^r.  The  mixture  was  first  sub- 
jected to  distillation  after  having  stood  twelve  hours.  The  first  distillate 
was  in  all  cases  treated  with  sodium  hydrateaudcalciumchloride,  and  then 
redistilled. 

Ethyl  Iodide. — C,  H,  I.  Made  this  compound  according  to  the  direc- 
tions given  for  its  production :  1  part  amorphous  phosphorus,  0  parts  etliyl 
alcohol,  and  10  parts  iodine  were  treated  as  above.     Boils  at  Ti°C 

liohutyl  Iodid».—CU.,  I  CH  (CH,),,  50  Grms.  iodine,  50  Gnus,  isobutyl 
alcohol,  and  8  Grms.  amorphous  phosphorus  were  distilled  together.  A 
heavy,  oily  liquid  boiling  at  H9°C. 

Acetyl  Chloride. — CH,  CO  CL.  Prepared  this  by  distilling  equal  parts 
of  anhydrous  acetic  acid  and  phosphorus  penta  chloride. 

Vfieriptiun  ■•/  Ether  I. 
Methyl  Momochlorsalictlatk. 

C,  H,  CI  OH  COO  CH,. 

Fusing  point,  48°C. 

Silver  monochlorsal  icy  late  was  heated  together  with  an  excess  of  methyl 

iodide  in  a  sealed  tube  at  IWC  for  twelve  hours,  and  upon  opening  the 

lube  and  expelling  the  excess  of  methyl  iodide,  a  residual  oil  was  left. 

Even  when  kept  in  a  cold  place  solidiflcalion  was  not  effected.     As  I 
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tbought  that  this  very  probably  was  nothing  more  than  a  dccompositlun 
product — the  result  of  too  iDtense  heating — I  treated  a  second  portion  of 
the  ailver  salt  in  a  aimilar  inaDQer.  taking  cave,  however,  not  to  let  the 
temperature  become  too  great.  The  Uiermometer  indicated  103'C  for 
three  hours.  The  color  of  the  liquid  iii  the  tube  was  dark  red.  The  tube 
was  opened  and  the  liquid  Altered  off  from  the  silver  iodide  which  was 
washed  with  alcohol,  and  the  solution  then  evaix>raled  almost  to  dryness. 
Upon  allowing  the  solution  to  stand  over  night,  I  observed  the  next  morn- 
iug  that  the  liquid  had  solidified  perfectly.  The  mass  was  removed  fhim 
the  beaker  glass,  reduced  lo  a  fine  powder,  and  after  being  exposed  to  the 
air  for  several  days,  it  was  dissolved  in  alcohol. 

Upon  warming  the  solution  the  mass  dissolved  readily,  and  upoa  cool- 
ing the  compound  separated  out  in  long,  colorless  needles.  These  hsed  at 
43'C,  upon  recryslal ligation  I  discovered  that  Ilie  fusing  point  reraained 
constant,  and  the  substance  was  then  subjected  lo  an  analysis. 

Carbon  and  Hydrogtn  Ettimation. 
,3233  Orm.  well  dried  substance  burned  with  lead  chromaCe,  gave  .4238 
Grm.  CO,  ^.1150  Grm.  carbon,  corresponding  to51.45S  carbon.    And 
further,  .0851  Grm.  H,0  =  .0033  Grm.    hydrogen,    equaling  4,25S6  hy- 
drogen. 

Calculated  per  cent.  Found  per  c«ni. 

C,  —  M     =   51.47%  ei.45S6 

H,  =    7     =      a.75S  4.28  Jfe 

O,  =48     =   25.74%  

Cl=a>.5=    19.04%  

188.5       100.00 
Cahours  (Ann.  Chim.  Phys.  10.  343)  mentions  a  methyl  ether  of  chlor- 
salicylic  acid  produced  by  the  action  of  chlorine  upon  methyl  salicylic  acid. 
It  was  difficult  to  obtain  it  pure,     I  believe  tins  to  he  entirely  different  from 
my  compound  above  described. 

Ethtl  Monochloksalicvlatf.. 

C,  H,  CI  OH  C  0  O  C,  Hj. 
I  have  succeeded  in  forming  this  compound,  but  as  I  have  never  had  it 
in  pure  enough  condition  to  make  an  analysis,  I  give  merely  ray  experience 
in  its  formation.  Time  and  again  I  heated  the  pure  silver  salt  with  per- 
fectly pure  ethyl  iodide,  hut  when  I  searched  for  the  resulting  clLer,  I  ob- 
tained nothing  more  ttian  a  dark  heavy  liquid  that  remained  in  this  condi- 
tion uuder  all  circumstances.  That  this  was  nothing  else  than  a  decoropo- 
silion  product  I  learned  after,vardB.  High  heat  Is  not  required  fur  the 
formation  of  this  compound,  it  is  produced  just  as  soon  as  the  silver  salt 
andethyliodideareshaken  well  with  each  other,  the  reaction  is  indicated  by 
the  increase  of  temperature  that  may  be  noticed  by  placing  the  baud  on  the 
vessel  containing  the  mixture.     A  portion  of  the  silver  salt  with  ethyl 
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iodide  waa  heated  in  a  spalcd  tube  In  a  water  bath  for  three  honra,  tbe 
tutw  was  then  ii|H'ned,  eontenls  tliruwn  upon  a  filter  and  the  silver  iudidr 
washed  witli  alcnhoi,  and  the  fiitrale  evaponited  od  a  water  b&th  almost  lu 
dryness.    The  compound  crystallized  in  stellaled  masses  fusing  si  1 10°  C. 

ISOBtJTTL  MOKOCHI^BSALICYLATE. 

Hy  attempts  to  obtain  this  ether  were  futile.  With  the  greatest  care  I 
never  succeeded  in  obtaining  the  compound,  that  I  may  have  destroyed  il 
by  too  iDlense  heating,  if  it  was  formed,  I  do  not  consider  possible,  at  I 
not  only  heated  a  mixture  above  100°  C.  but  also  in  iuke-wann  water,  ibf 
latter  temperature  is  necessury  to  cQi^cl  the  formation  of  silver  iodide.  I 
think  that  very  likely  simple  exposure  to  the  airin  process  of  drying  caused 
the  decomposition  of  the  ether  into  the  acid. 

ACRTTl,  UONOCHLORSA  Lie V  LATE. 

C,  H,  CI  O  H  COO,  O  C  C  H,. 

Fusing  point  149°  C. 

I  obtained  this  compound  by  heating  the  silver  salt  a  number  of  boon 
with  acetyl  chloride  at  a  temperature  not  over  130°  C.  The  contents  of  the 
tube  were  placed  on  a  Slter,  the  silver  chloride  washed  with  alcobol  and 
the  filtrate  evaporated  upon  a  water  bath  and  tlien  allowed  to  crystallizr. 
the  ether  separated  in  dark  acicular  masses,  these  were  pressed  well 
t^etween  paper  and  fused  at  147°  C.  The  compound  was  recrystallizcd 
four  times  from  alcohol,  in  which  it  is  readily  soluble.  The  pure  etber 
Aises  at  149°  C.  A  combustion  gave  the  above  composition.  Water  de- 
composes the  ether. 

Carbon  and  Hydrogen  Eilimation. 
.0763  Grm.  dried  substance  gave  50.00%  carbon  and  3.93 Jt  hydrogcD. 
Calculated  per  cent.  Pound  percent. 

C,  —  108     =a0.1t4f&  50.00% 

H,=      7     =    3.S8%  3.93% 

0,=    64     =29.85% 
Cl^    35.5  =  16.15% 

Action  of  Aleohuiic  Ammonia  upon  MlIhglatoTtoeliloriatiej/late. 

By  treating  this  ether  with  ammonia  the  object  was  to  displace  the  OH 
group  in  the  carlraiyl  with  the  group  iVJ7j,  according  to  the  following 
equation : 

C,H,CI0HC00Cn,  +  NHHH  =  C,n,C10HC0NH,+  CH,  OH. 

This  change  I  effected  and  obtained. 
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MONOCHLOBSALICTLAMIDE 

C,  H,  CI  OH  CO  N  H^ 


Fusing  point  2! 


I^C. 


Produced  by  heating  Methylmonoclilorealicylale  witli  an  eiceas  of  alco- 
liulic  smmoDia  id  a  sealed  tube.  Tbe  tube  was  kept  in  tbe  oven  for  twelve 
hours,  it  was  then  removed,  and  the  alcoholic  solution  strongly  concen- 
trated upon  a  water  bath.  When  the  liquid  cooled  a  mass  of  needle-like 
crystals  separated  out. 

When  pure  the  compound  fuses  at  223°-3^''  C.  Very  soluble  in  warm 
Alcohol. 

When  the  alcoholic  ammonia  was  poured  upon  the  ether  the  liquid  as- 
sumed a  beautiful  pale  blue  Quorescence.  Upon  heating  this  entirely  dis- 
appeared. 

Carbon  and' Sgdrogen  Eitimation. 

I.  .0510  Onn.  subsuncc  dried  at  100°  C.  for  one  hour,  gave  .0030  Grm. 
CO,  =  .0W3  carbon  —  49.5?&  carbon.     Water  estimation  a  failure. 

II.  0.1713  Grm.  subsiance  dried  at  125'  0.  gave  .3041  Gem.  CO,  = 
.08393  carbon.  =  48.4156  carbon.  And  .0554  H,0  =  .0061  hydrogen  = 
3.56;6  hydrogen. 

Calculated  percent.  Found  per  cent. 


C,  =84  =  48.97  ?£ 
H,=  fl  =  3.49% 
O,  =33  =  18.66  !6 
CI  =35.5=  30.74% 
N  =14  =  8.14% 
171.B       100.00 


49  S  —  48.41  % 
3.56% 


MOHOCHLORS ITROS  A  LICTL  AMI  DE. 

C,  H,  NO,  CI  O  H  CO  N  H,. 

Fusing  point  192°  C. 

This  compound  shows  to  what  extent  the  presence  of  the  NH,  group  in- 
fluences tiie  introducii'in  of  new  radicals.  The  ordinary  monochlorsali- 
cylic  acid  when  treated  \vit1i  fuming  nitric  acid  does  not  yield  nitrochlor- 
salicylic  acid  as  would  be  e.tpeeled,  but  tbe  carboxyl  group  l)reak9  up  and 
chlordinitrophenols  result.  To  obtain  monochlornitrosaticylic  acid  liie 
chlorsalicylic  acid  must  be  treated  with  nitric  acid  very  strongly  diluted 
with  acetic  acid.  When  chlorsalicylamide,  however,  is  dissolved  in  funiing 
nitric  acid  but  one  product  is  obtained — the  above  mentioned — Monocblor- 
nilrosaiicyl amide.  The  stability  imiiarted  to  the  compound  by  tbe  amide 
group  allows  the  reaction  to  occur  without  any  decomposition. 
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After  the  amide  has  been  dissolved  in  nitric  acid,  water  ie  added  to  the 
BolutioD,  nhich  cuuseH  Itie  precipitation  of  Uie  nilro  compound  in  yellov 
flocculent  masses.  These  I  brought  upon  a  filler,  washed  wen  with  cold 
dislilled  water  and  then  boiled  up  with  potassium  carbonate.  By  etrondj 
evaporating  (be  solution  the  potassium  salt  crj-slallized  out.  After  puiifl- 
catioD  the  acid  was  set  free  with  dilute  hydrochloric  acid.  The  add  re- 
crystallized  from  water  showed  the  constant  fusing  point  192°  C.  In  cold 
water  it  U  only  slightly  soluble  and  dissolves  readily  in  Urge  qoantitiaof 
warm  water.  It  crystallizes  from  aqueous  solutions  in  long,  sligbilr 
yellow-colored  crystals— needles. 

The  following  salts  were  made  and  analyzed  : 

SALTS. 

POTASSItm  MONOcaLORKITROSALICTL AMIDE. 

C,  H,  NO,  CI  O  K  CO  N  Hr 

I  obtained  this  by  boiling  the  free  acid  with  a  slight  excess  of  potassium 
carbonate.  From  the  conccatraU'd  flllralc  the  salt  depositsin  long  yellowisb- 
red  needles.    Easily  soluble  iu  water. 

Potatiiun  EHimalion. 
.0460  Qnn.  air-dried  salt  were  eraporated  in  a  platinum  crucible  wilb 
sulphuric  acid.     There  resulted  .0146  Grms.  E,  SO,  =  14.03%  potassium. 
Calculated  per  cent.  Found  per  cent. 

C,  H,  CI  NO,  O  C  O  N  H,  =  315.6  =   84.70%  

+  K  =   30.    =    15.30%  14.93;6 

SmTs     100.00 

BARirM   HONOCHLORNITnOSALICTLAMIDB. 

(C,  H,  CI  NO,  O  C  O  N  H,),  Ba. 

I  obtained  this  salt  by  boiling  the  free  acid  with  barium  carbonate  and 
evapornliDg  the  filtrate.  Tbc  salt  crystallizes  in  short,  thick  needles,  of  a 
deep  blood-red  color.  It  is  only  soluble  in  a  rather  large  quantity  of  boil- 
ing water. 

Barium  EUimation. 

.2006  Gnn.  well  dried  salt  were  dissolved  in  water  and  the  barium  pre- 
cipitated as  sulphate.    Obtained  .0805  Grms.  Ba  80,  =  23.66;;^  Ba. 

Calculated  per  cent  Found  per  cent. 

C,H,N0,C10C0N  H,}         „,        „  „„_ 

C,H,N0,C10C0NII,J  -*^'^   ^"-^^^  

+  Ba     =137=   84.11%  28.66% 

"568       lOO.tiO 
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DtCHIiORSALICTLIC  AciD. 

C,  H,  CI,  OH  COOH. 

FnsiDg  point  314. 

This  acid  I  mode  according  Ui  the  method  described  b;  Smith,  E.  F. 
(AmencaD  Phtloaophical  Bocictj,  ProceediD^  June  15,  1877.)  It  formed 
in  ratlier  ]Mge  quantiliea  along  with  the  monochlor  derivative  of  salicylic 
acid.  The  acid  was  obtained  from  its  barium  salt.  In  cold  water  it  is  in- 
soluble, an  e^cc3S  of  the  lioiling  liquid  beingDeccssary  to  eflect  its  solution. 
It  fuses  at  314°  C..  and  crystallizes  from  water  in  arborescent  masses.  Verj 
soluble  in  alcohol.  Tlie  acid  is  PaTackloTmetachlarorthoxybenzoie  aeid  and 
is  graphically  represented  thus : 

COOH 


That  this  compouDd  Is  different  from  that  of  Caliours  (Annaten  der 
Chcmie  uad  Phannncie — j2.  340,  341  pp.),  is  not  only  proven  by  the  salts 
as  Smith  has  done,  but  also  from  the  fact  tliat  the  ethers  derived  from  it 
are  not  analogous  to  those  published  by  Cahours. 

Tiie  ethers  I  have  made  were  produced  In  a  similar  manner  to  thoee  of 
monochloraalicylic  acid. 

MeTHTL   DlCBLOItBAT.ICTIjATB. 

C,  H,  CI,  OH  C  O  O  C  H,. 
Fusing  point  143"  C. 

I  obt^ned  this  compound  by  heating  a  quantity  of  silver  dicUlorsalicyl- 
ate  with  ao  excess  of  methyl  Iodide  in  a  sealed  tube,  the  temperature 
being  atxiut  133°  0.  Upon  adding  metliyl  iodide  to  the  salt  some  octiou 
was  observed,  attended  by  a  decided  increase  of  temperature,  the  heating 
in  a  closed  tut)e,  therefore,  coDtinued  but  a  few  hours.  The  tube  was  then 
allowed  to  cool,  opened  and  the  contents  wasiied  with  alcohol  upon  a  small 
filler.  In  the  filtrate  needles  separated  out  and  were  dissolved  by  adding 
more  alcohol  and  applying  heat.  The  solution  was  then  evaporated  to  a 
small  volume  and  allowed  to  crystallize,  this  it  did  almost  immediately. 

The  crude  material  fused  at  135'  C,  after  pressing  the  substance  well 
between  filter  paper,  it  was  again  dissolved  in  an  excess  of  alcohol,  ftrom 
which  it  afterwards  separated  in  large  colorless  needles  that  rellect  light 
strougly. 
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Id  alcohol  the  ether  is  difficultly  solnblc.    Water  decompoees  it. 

Carbon  and  Hydrogen  Eitimation. 

0.1974  Qrm.  dried  Bubstuice  burned  with  coarae  and  One  lead  chrocrute. 
gave  0.8196  Gnn.  CO,  =  .0880  Grm.  carbon  =  48.5S'C  carbon  ;  and 
ftirther,  ,0561  Gnn,  H,0  =  .0060  Gnn.  hydrogen  =  2.71  ft  hydrogen. 

Calculated  per  cent.  Pound  per  cent. 
C,  =96=    48.47S&  43.56S6 

£^=6=      2.71  S  2.71  Sfe 

Cl,  =  71=    32.12%  

O,  =48=    21.70JE.  

221       100.00 

In  the  Ann.  Chem.  Phye.  10.  843,  Cahoars  mentions  a  methjl  diclilor- 
elber  he  obtained  hy  allowing  chlorine  to  act  u|>on  mi'ihy  1  salicjlic  acii). 

From  boiling  alcobul  needlee  of  the  ether  were  secured  which  ftiaed  at 
about  100°  C,  ver;  coUBiderably  lowerthan  the  above  described  compound. 

Ethtl  Dichloksalictlate. 

C,  H,  CI,  OH  C  O  O  C,  Hj. 

Fusing  point  47'  C. 

Obtained  in  the  usual  mnnner.  From  the  first  alcoholic  solntion  it  eep«- 
rated  as  a  dark  colored  oil,  which,  after  being  pressed  between  filter  paper, 
dissolved  in  warm  alcohol,  and  upon  cooling,  the  compound  aepatsted  in 
beautifbl  colorless  needles.    The  fusing  point  was  found  to  be  47°  C. 

Carbon  and  Hydrogen  EUimatian. 

0.2072  Qrm.  well  dried  substance  burned  with  lead  chromate.  gave  .3418 
Grm.  CO,  =  45.51  ;t  carbon ;  and  .0808  Grm.  H,O=4.30S6  hydrogen. 


Calculated  percent. 

Found  per  c 

C,  —  108=   45.96% 

45.51% 

H,  =     8=     8,41% 

4.80% 

Cl,=   71=   30.21% 



0,  =   48=   20.42% 



235       100.00 

Smith  first  described  this  compound  (Proceedings  Am.  Phil.  Society, 
June  15,  1877). 

Oahours  obtained  a  similar  derivative  by  the  action  of  chlorine  upon 
ethyl  aallcylate.    Broad  colorless  needles.     Fusing  point  uot  given. 
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IltOBDTTL  DiCRLOUSALICTLATE. 

C.  H,  CI,  on  C  O  O  C  H,-C  H  (C  H,),. 

Fusing  point  188°-190'  C. 

In  Ibe  case  of  the  monoclilor  acid  Ihit  production  of  this  derivative  was 
not  attended  with  success.  Witli  tlie  dJclilor  acid  the  formation  of  the 
isobutyl  compound  followed  witliont  any  difflculty,  the  usual  method  being 
employed,  viz. :  heating  tlie  silver  salt  and  iaobutyl  iodide  in  a  svaled  tube 
at  150°  C.  Tbe  contents  of  the  tube  were  treati^d  with  alcohol,  thus  dis- 
solving the  new  compound.  Tbe  alcoholic  flllrate  was  evaporated  almost 
to  dryness  and  put  away  in  a  cool  place.  In  the  lapse  of  a  couple  of  hours 
the  liquid  in  the  beaker  hiiiJ  solidified,  Tlie  mass  was  removed  from  the 
vessel,  tlioroughly  dried  between  filter .  pajier,  removing  in  this  manner 
the  greater  portion  of  adherent  iiobutyl  iodide,  then  dissolved  in  alcohol 
and  allowed  to  crystalliw.  Warty-like  masses  appeared  of  fine,  minute, 
aln)0«t  colorless  ueedles.  In  alcohol  the  cum|>ound  Is  e^ceedingly  soluble. 
In  pure  water,  even  when  boiling,  it  was  discovered  to  be  almost  insoluble, 
decomposing  afler  a  time. 

To  extract  the  compound,  cold  water  was  added  to  a  (»ncentrated  alco- 
holic solution.  This  was  done  several  times  and  the  coin|x>UDd  then  crys- 
tallized from  a  mixture  of  alcohol  and  water.  It  cryslnllizes  In  needles, 
fusing  at  ISB'-lOO"  C. 

An  analysis  yielded  the  following  results : 

Carbon  and  Hgdrogtn  Estimation. 

0.1190  Orm.  dried  substance  burned  with  letd  chrumate,  gave  0.3200 
Grm.  CO,  =  0.08  Grm.  carbon  =  .5043)6  carbon.  Further  .0525  Grm. 
H,0  =  .0M8  Orm.  hydrogen  =  4.87 ?&  hydrogen. 


Calculated  per  cent. 

Found  per  e 

C„  =133=    50  18» 

50.42% 

H„=    12=      4.56^ 

4.87% 

CI,  =    71=    37.00  ft 

— _ 

0,  =  48=    18.25  S6 



ACETTL  DiCHLORaALICTLATE. 

C,  H,  CI,  OH  C  0  0  CO  C  H,. 

With  the  monoclilorsalicylic  acid  I  had  ao  special  trouble  tu  obtain  this 
derivative,  but  with  this  acid  the  most  careful  worit  apparently  failed  to 
yield  it.    Tlie  material  employed  to  effect  its  formation  was  [>erfeetly  pure. 

I  invariably  obtained  a  product,  but  this  when  purified  and  analyzed, 
gave  results  that  indicated  tht  compound  was  nolhiug  more  or  less  than 
the  original  dichlorsalicylic  acid. 
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UnJeM  the  alcohol  which  I  emplojcd  u  a  solvent  for  the  compovod 
caused  the  decompoaitioa  of  the  Inller,  I  am  at  a  loss  U>  know  lo  what  ■n}' 
foilure  to  obtain  it  should  be  nacribed. 

Both  the  mono  and  dicblor  acids  were  acted  upon  bj  beaEoyl  chloride, 
but  as  I  have  not  yd  ascerlaioed  any  thing  positive  in  regard  to  the  resah- 
iDg  compounds,  statements  of  their  properties,  Ac,  are  withheld  for  the 

DiCHLOKSAUCr  L  AMI  DB. 

C,  H,  CI,  OH  C  O  N  Hr 

Fusing  point  209°  C. 

The  same  course  was  pursued  here  for  the  obtBlnmeot  of  this  ccnnpoaitd. 
as  has  alresd;  been  described  under  the  beading  of  Action  of  Ammonia 
upon  methylmonockioTtaUeyUita.  The  heating  la  a  sealed  tube  wtta  cou- 
tinued  through  twelve  houis.  The  temperamre  never  extending  above 
100°  C.  The  contents  of  the  tube  removed  and  evaporated,  deposited 
small  nodular  crystals.  These  upon  recrj stall izatlon  became  perfectly 
white  in  color,  but  retained  the  form  of  the  uodutee,  which  appeared  to  be 
composed  of  densely  united  needles.  The  compound  dissolves  readilj  ia 
alc<^ol.  The  pure  compound  f\ised  at  200''  C.  It  was  not  subjected  to  a 
combustion. 

The  Buoresceace  that  was  exhibited  when  alcoholic  ammonia  was  poored 
upon  the  methjlmonochloisalicylate,  was  not  near  as  beautihil  as  that  ob- 
served in  this  case.     Heat  caused  its  disappearance. 


By  comparing  the  results  of  this  investigation  with  similar  derivatives  of 
ordinary  salicylic  acid,  the  evident  stability  shown  by  most  of  the  ethers 
of  mono  and  dicblor  salicylic  acids,  will  not  tail  to  be  observed,  and  the 
cause  for  this  seems  lo  be  due  to  the  presence  of  negative  chlorine,  sinoe 
this  apparent  stability  shows  itself  ttata  the  moment  of  its  introduction. 
Of  the  four  ethers  obtained  fyom  the  monochlor  acid,  two,  the  ethyl  and 
isobutyl  derivatives  appear  to  lack  the  decided  crystalline  character  ex- 
hibited by  the  rest  With  the  dichlnrine  compounds  the  acetyl  is  the  only 
one  that  has  indicated  any  signs  of  non -stability.  A  comparison,  too,  of  the 
salts  of  the  different  acids,  shows  the  influence  exerted  by  the  presence 
of  chlorine.     All  are  fine  crystalline  compounds. 
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THE  TIMUCUA  LiNOUAGE. 

Bt     AlBBBT     8.     OA.TSCHET. 

(Rc.-id  before  Iht  Amartcan  PkUatophical  Soeietg.   April  5th,  187S,   at  a 
leguel  ti>  ihe  nrlkU  rend  April  (ilk,  1877.) 

Aucient  wriu-rs  oa  Ploridian  hiatorj  liaTe  left  us  s  multilude  of  inter- 
CBtliigdelnlls  of  the  civil  life  and  warfare  of  the  Timucu&.  But  tbese  Devi- 
comers  often  Judged  tliese  aod  otiier  Datives  and  their  peculiarities  with 
the  bins  and  prejudice  inseparable  from  their  European  origin,  and  maov 
of  their  vicwt  may,  after  a  comprehensive  study  of  the  SouiUurn  tribes, 
llnaDy  prove  untenable.  Nothin;^  conveys  so  deep  an  insight  into  the 
mode  of  thinking  and  the  menial  cajmciiiee  ora  people  than  its  idiom,  and 
though  il  will  not  fiiable  ua  lo  correct  iaaccurate  or  ernmeous  historical 
stAtementa,  it  will  depict  to  us  an  important  side  of  the  interior  lift-  of  the 
nation,  disclose  its  social  and  intertrl>>al  |>o9iiion,  give  a  glance  at  its  ideas 
on  religion,  demonology,  or  natural  phenomena,  and  perhaps  furnish  iodi- 
cations  of  former  migrations. 

Tiie  volumes  of  F.  Pareja  consnltcd  by  me  are  the  properly  of  the  New 
York  Historical  Society,  and  to  the  courtesy  of  its  librarian,  Mr.  J.  A. 
Stevens,  I  am  indebted  for  the  opportunity  of  perusing  also  some  passaRea, 
which  contain  the  litlea  of  other  books  published  in  Tiuiucua  by  the  Padre. 
They  mainly  refer  to  ascetic  eubjecls,  and  in  the  "HistoricHl  Magazine  of 
New  York,"  1858,  No.  ],  p^ige  first.  Ihe  aeeand  edition  of  a  Timucna  Gate, 
chism  is  mentioned,  which  waa  printed  by  Juan  Ruyz  in  the  City  of 
Mexico  In  IG'27.  A  copy  of  it  crisis  in  the  Library  of  tlic  British  Museum. 
The  title  of  one  of  Gregorio  de  Mouilla*B  books  is  given  below. 

To  a  further  selection  of  Tittucua  tCKta  I  premise  here  a  few  notes  of 
biatoricul  and  linguiatic  import. 

Various    Notes. 

1.  Although  the  people  and  language  of  which  we  treat  is  gencmlly  called 
TimHquana,  I  have  preferred  ttie  simplp  form  of  Timueua,  by  which  term 
the  tribe  seems  to  be  characterized  as  the  ruling  or  most  powerful  portion  of 
the  enUre  oligarchic  commonwealth.  Timuquana  is  only  tlie  Spanish  arf- 
jeelive  of  the  noun  alimoqai  or  alimoqe,  and  occurs  in  "lengua  tioiucuana, 
provincia  timuquaua."  while  Pareja  and  llie  hisloriana  always  give  Timo- 
qua,  Timuca  or  Timucua.  as  the  real  name  of  the  district  and  tribe.  The 
French  formed  their  "Thiniagona"  from  the  8|)anish  adjective. 

3.  Mr.  Buckingham  Smith,  in  a  manuscript  note,  gives  tlie  following 
about  the  iire<%  of  tlu  Timuena  la'iyu-'ga: 

"The  limits  within  which  tlie  language  of  the  Atimuqua  was  spoken 
can  be  stated  only  in  guticral  outline.  On  the  north  the  boundary  was  not 
distant  from  the  river  Saint  Mary's,  on  the  west  the  river  Ausilc  and  the 
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Gulf  of  Mexico  limited  it,  and  willi  some  irrefiulsrity  it  extended  nearly 
to  Tampa  Bay  ;  on  tUe  east  llie  boundary  was  the  oceau,  wLtncc  it  fol- 
lowed tbe  shore  line  to  tbe  northward  utnve  the  nearest  limit  of  Oeorgia.. 
The  exception  to  this  circumference  niie  the  territory  lying  east  of  tlie  Bt. 
John's  river,  beginning  about  eighty  miles  from  ita  month  and  approach- 
ing  near  the  river  Mayaimi ;  this  section  was  occupied  by  a  Beparate  peo- 
ple, the  Aisa." 

To  this  description  of  the  area,  whicli  is  perhaps  not  far  from  tlie  truth, 
I  would  add  Ihe  fact,  that  the  name  Ibitachuco,  given  in  my  Ilrst  article  as 
tlie  name  of  an  Apalaclie  place,  is  taken  from  the  Timucua  languagi;  and 
means  "Black  Lake." 

3.  The  syal«m  and  terminology  of  Timucita  <»nsangu1nity  are  coinciding 
with  the  system  in  use  with  the  Pawncca.  as  delineated  by  Mr.  Lewis  U. 
Morgan  (Consanguinity,  pages  19(5,  245).  Among  the  texts  given  below, 
those  on  Timucua  Uncages  and  their  l*-rms  of  kinship  will  bo  of  the  high- 
est interest.  In  the  selection  of  linguistic  specimens  I  was  careful  to  pick 
out  such  as  contained  none  or  few  abstract  ideas,  for  concrete  terms  are  of 
greater  help  in  the  elementary  studj' of  a  tongue  than  abstraclions.  The 
status  of  the  texts  requires  a  critical,  sifting  treatment,  and  to  this  circum' 
Btaoce  Is  attributable  the  imucity  of  the  specimens  hero  olTered. 

4.  The  principal  difflculty  in  acquiring  Die  Timucua  idiom  is  (he  same 
wbich  we  have  to  overcome  in  the  Maskoku  dialects  and  in  other  South- 
eastern languages.  It  Is  the  multiplicity  of  tlie  aufflxed  pronouns  and  ad- 
verbial particles,  their  combinations  and  various  uses.  These  pronouns 
and  particles,  which  Rev.  Cyms  Byington  basin  the  C  ha 'hta  called  article - 
pronouns,  are  not,  as  they  are  there,  parceled  up  into  simple  vowels  and 
consonants,  but  according  to  Ihe  phonetic  rules  of  Timucua  generally  form 
a  whole  syllable.  Bui  the  vowels  in  them  cunslnntly  clianfe  and,  less  fre- 
quently, the  consonants.  Thisrenders  them  and  their  combinatlunsof  diffi- 
cult id  en  tiS  cat  Ion  ;  but  to  disentangleund  clearly  understand  the  texts,  tliis 
obstacle  has  to  be  surmounted. 

Pediorees  and  Totemic  Descbsdescies  of  the  Timucua. 

In  reading  Parejs'scalalogues  of  the  families  and  totemaof  this  Floridian 
people,  tbe  exclusiveness  and  ariatucralic  character  of  the  EaFO|>cun  chiv- 
alry with  its  picturesque  heraldry,  spontaneously  suggests  itself  for  com- 
parison. The  prohibition  of  intermarriage  between  certain  lineages  fluds 
many  analogies  among  tbe  customs  of  North  American  and  foreign  tribes. 
We  cannot  always  conclude  from  similar  facts,  that  the  sulijecti<in  of  vari- 
ons  tribes,  whicli  were  incorporated  into  the  nation,  was  the  cause  of  this 
probibition;  here  It  is  certainly  more  admissible  to  imagine,  that  endo- 
gamic  marriage  had  prevailed  In  the  nation  from  prc^-historic  epochs  down 
to  Pareja's  time. 

In  Father  Pareja's  writings  tbe  interesting  catalogue  of  tribal  lineages 
follows  the  enumeration  of  relation  slit  pa  given  in  my  formi^r  article,  page 
9,  and  tben  he  a 
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There  are  many  other  terms  for  degrees  of  kinship,  loo  prolii  to  be 
given  here,  and  I  therefore  meation  only  the  most  important.  In  tbe  fol- 
lowiog  lines  I  will  mention  some  of  the  principal  lineages  foond  in  everr 
part  and  province  of  the  country,  though  sometimes  occurring  in  a.  diSrr- 
ent  shape,  and  I  begin  with  the  pedigrees  of  the  upper  chiefs  aiid  theiz 
progeny. 

Tiie  upper  chiefs  (caciques),  to  whom  other  chiefs  are  subject,  are  called 
aim  par'icKti  hoiata  iea  (or:  ol'ilo  aeo,  or:  uCtnania).  From  Ihia  claas 
cornea  a  councillur,  who  leads  the  chief  by  the  hand,  and  whose  title  is 
iaihama.  From  him  eomea  another  class,  that  of  tlie  tinaeoUma;  the 
cacique  seeks  the  advice  of  these  second  couneillors,  when  he  does  not  re- 
quire that  of  the  inikama.  Anotlier  caste  descends  from  the  n7vie<rtirna; 
it  is  lliat  of  the  tetond  anufoUnta,  and  from  theee  the  afetniita  derive  tbetn- 
selves.  Another  class  |of  councillors)  usually  accompanies  the  iniha,  who 
forms  the  flrsl  degree  after  the  head-cliief:  this  class  is  the  Aitano  class. 
From  the  ibit'jnn  aline  proceeds,  ihatatTorita  councillors  ;  this  line  is  called 
inpoaele,  and  from  them  spring  the  ihiehnra. 

From  the  lost  named  proceed  the  amalacMiii,  and  the  last  lineage  tiMtt 
traces  its  origin  to  the  head  chief,  is  iloriinUono,  to  which  litlle  respect  a 
paid.  But  all  the  other  classes,  mentioned  before  this  last,  are  held  in  high 
consideration ;  they  do  not  intermarry  among  themselves,  and  although 
they  are  now  Christians,  tliej  remain  observers  of  these  caste -distinct  ions 
and  family  pedigrees. 

Of  a  further  line  derived  from  the  upper  chief  all  members  call  and  con- 
sider each  other  as  "cousins."  This  is  the  lineof  the  White  Deer,  hottottr 
tiai/o.  In  the  provinces  of  the  "Fresh  Water"  and  Polano,  all  these  line- 
ages emanating  from  tiie  chief  are  termed  people  of  the  Great  Deer,  qui- 
biro  ano.  Families  sprung  fr6m  former  chiebare  :  ogorano  fis/o  ehulaquita 
oconi,  (or  simply  1  oyoliino. 

The  lower  pedigrees  of  the  common  people  are ;  the  "  Dirt  (or  Earth) 
pedigree, "  utikatomi  euiUiqi;  the  Fiati  pedigree,  cuynhamini,  and  its  pro- 
geny, called  euyuhatomi  aroqut,  fuyuhaiomiele,  while  its  progenitors  are 
termed  tueunubala,  irihibnao,  apiehi. 

Another  strange  lineage  is  that  of  the  Busaard,  apohola;  from  it  descend 
those  of  llie  tiaculalm,  imculahaquo,  nutul>i-haruqui.  thurofa,  vtiaaca, 
ayithaiiitino,  natioya,  aiaacaliuri,  ha-utnaj/o.  UMUiaga.  These  lineages 
all  derive  themselves  from  the  apohola  and  do  nut  Intermarry. 

Still  another  pedigree  is  that  of  the  ehuluficM;  froiu  it  is  derived  the 
arahtuami  or  Bear  pedigree,  tiie  habachaca  and  others,  proceeding  from 
this  last. 

From  the  nekeha  derives  itself  the  Lion  fumWy  or  hij/anib'i,  the  Par- 
tridge line  or  eaya/iasomi.  and  others,  as  Ihee/aca,  hobaiijie  gtiati,  chefteiu. 
In  some  districts  these  lineages  are  of  low  degree,  while  In  others  they 
ranli  among  the  first,  and  since  it  would  be  mere  loss  of  lime  to  give  more. 
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Ihe  above  mny  snfflce.  These  latter  cnsies  alrendy  prize  niiirh  higher  the 
names  and  pedigrees  or  Chrisiiantty,  Tor  the  clivioe  gior;  descends  on 
then),  wlieu  they  receive  their  names  at  tUe  Ijapiismitl  fuDt. 

Tekms  OP  Relationship  rsED  iKDtirFBBBNTi.T  SI  Males  AND  Feu ALBi. 

(First  C'alecbism,  from  page  G,  iii  vereo,  to  page  G,  V  recto,) 

Father  and  motlier  in  speaking  lo  Iheir  son  say  chirko  tiro,  ahbn«  r^iro 
and  to  their  dauglitcr,  tkirico  nia,  ahono  nia.  Uncle  and  aunt  address 
their  nephews  and  nieces  by  the  same  terms,  as  if  tliey  were  tlicir  own 
children.    The  true  terms  for  nephew  and  niece  I  liave  given  alwve. 

Tlie  one  who  procreatcil  me,  ni  tiqhnmn  ;  my  fiitlier,  ilina.  After  his 
death  they  do  nut  call  my  father  itiaa.  but  they  say :  the  one  who  pro- 
created me.  or  from  wlioro  I  came,  whicii  is  tiqlnona.  A  father  deprived 
of  his  children  by  their  death,  aaribMnyanani). 

Thy  fatlier  ita^e,  his  Gitbcr  oqe  Itiiiiima,  our  father.  Uinii-a,  ilinieale,  iti- 
niraao,  t/imile;  your  father  Uayaqae,  their  father  oqtcare  itimilitama ; 
itimiUmnla. 

My  Blepfather  ilitrana  or  itorina,  thy  stepfatiier  iloraye,  his  stepfather 
ilorimima;  our  step  fatlier,  or:  lie  is  our  stepfather  itorinira,  itoriniealt. 
itorinicano ;  your  Blepfather,  or:  he  is  your  stepfather  itorayaqut;  their 
Blepfather.  or :  he  is  their  stepfather  iloritnitilama,  itoramil»m'ila.  The 
second  stepfather  (padraslo  de  los  dedos  que  en  latin  se  llama  redubia)  Aua 

Mother  in  general  Un;  mother  of  children  living  ane-altmama;  mother 
wilhoQt  children  or  kindred  yaehr  pni;nno.  My  mother  i>0nn;  atlcr  her 
death,  not  to  revive  the  painful  memory  of  it,  tliey  do  not  use  this  Icrm, 
but  say:  she  that  gave  me  milk,  or  she  that  was  my  breast,  iquintna  ;  she 
that  was  thjbreasi,  iquineyt.  She  being  present,  or  at  seeing  her  approach, 
they  say:  is  she  (hy  mother?  uayat  or:  itagtauf  Did  thy  mother  do 
this  or  that?  inaytiia  (for:  "isayc  isa")?  Does  thy  mother  say  this  or 
that  ?  itnyettt  t    Thy  mother  does  not  wish,  iiaye  Ute. 

His  mother  Uinntma;  she  that  gave  him  milk  tquinemima.  Our  mother 
htfa  i»omile,  or :  lieea  Uonica;  slie  that  gave  us  milk  iqaiiiemUe.  Your 
mother  imtyaqe;  she  that  gave  you  milk  iqaineyaqe.  Their  mother  iioiai- 
tilama;  she  that  gave  Ibcra  milk  iquinemitilama. 

Grandiktbcr,  slepfather,  godfather,  linj-ii.  itori  elcni,  or:  paman.  My 
grandfiitber.  my  stepfather,  my  godfather  is  rendered  by  terms  similar 
lo  those  given  above,  through  all  the  persons,  f.  i :  mj  grandfatlier  ittmna, 
thy  grandfather  itoraye.  etc.  Groat  graodfallier  flora  nuribaa,  or:  eofta 
itora;  great-great  grandfather  ilaramuia. 

Grandmother,  stepmother,  godmother,  nibira;  great  grandmother  niftiro- 
yarhe,  uayache;  greal-great  grandmother  ntbirayaehtmulu- 

Uncle  on  father's  side  itele;  thy  uncle,  or  motiicr's :  ntbayt.  After  his 
demise,  the  niece  or  nephew  refer  to  him  only  by  the  lerm  naribuana. 
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''my  old  man,"  and  so  do  others  Id  speaking  to  Ihcm.  Uocle  of  my  ancle 
»4bua  naribami,  nebaa  nebeiiitma.  Aunt  on  the  fatfaer'sside,  nibt;  on  llie 
mother's,  inaU;  my  aunt  nibina,  and  when  on  the  mothers'  side  i»aUna. 

ARer  the  mother's  denth  her  child  calls  the  uncle  no  lunger  rulxaa,  bat 
by  the  term  grnndfiither,  ilora,  wliicb  is  then  slso  bestowed  on  the  father. 
After  the  falbcr'B  death  the  child  calls  the  aunt,  on  father's  and  on  mo- 
ther's Bide,  nibira,  the  name  of  the  Rrandmoiiiur.  In  lliis  manner,  a  per- 
son ijinoriiig  tlie  death  of  eitlier  imrcnt,  often  understanils  tUat  the  grand- 
parent \b  Bpoltcn  of  instead  of  the  |>erson  that  Is  meant. 

Fatlicr-in-law,  ormuthBr-in-law:  ana  natimitt;  logetber  they  are  called 
aiw  naiimilackigw.  Son-in-law  miii;  my  soD-ln-law  fuuina,  tlij  aoD-io- 
law  natige,  his  son-in-law  natiinima  ;  our  son-in-law  aiiiniea,  our  aoat- 
io-lavr  ii'iniailt  careiaa,  your  son-in-law  wwayi',  yoursons-iu-lawniufyafe. 
their  son-in-law  iiatimitilamn ;  daugliterin-law  nubo;  faiber-in-law  or 
inotber-in-law  aao  nasimttamn. 

Should  the  father  die,  the  child  ceases  to  call  the  mother  by  her  proper 
name  niUona,  but  calls  her  grandmother  nihim,  and  if  the  mother  die. 
the  child  culls  the  father  no  longer  ttina,  but  grandfather,  itor'i,  and  the 
unete  on  the  father's  side  it  also  calls  iiora.  On  the  death  of  the  husband, 
wife,  or  of  a  relative,  the  parent  calls  the  children  piYtgua,  and  they  among 
themselves  cease  to  call  each  other  as  formerly,  but  say  pHiqua  or  hiom. 

The  sons  of  brother  and  of  sister  call  the  children  of  their  uncle  quien^ 
and  his  children  call  those  of  ills  sister  uma.  eqela  or  araqui,  the  term  for 
second  cousins,  who  arc  also  called  cousins,  guotimi. 


Terms  of  Rblationbiiip  uacD  sy  Hales  onlt. 

(First  Catechism,  first  pages  of  sheet  H.) 

My  cliild  (son  or  daughter)  qiena;  my  elder  child  qiena  mito;  inter- 
mediate child  pacanoqiia;  my  younger  child  qiiyunima;  last  child  gubva- 
eoli,  my  last-burn  child  quiani  cocama;  the  very  last  child  (el  hijo.  la  bija 
que  sale  a  las  hezes)  isicora,  Uiitahomn. 

For  all  this  another  mode  of  expression  exists,  that  is  more  used  in  the 
interior,  as  follows  : 

My  son.  ahoiy)  niro;  my  daughter,  altono  nxa;  my  elder  son,  ahono  vira 
mtKoma;  my  elder  daughter,  nhano  nin  mUona;  my  intermediate  son, 
ahono  viro  paranoqua;  my  Intermediate  daughter, -a^no  niupiMianfgui,' 
my  younger  daughter,  ahono  ni'u  quiaaim-i;  my  last  son,  aheno  vtro  iubua- 
eoli,  or  :  ahono  vtro  quiani  eocoma;  my  last  daughter,  ahono  niVi  ttibua- 
eoli,  or:  nhoTto  nia  quiani  eocoma;  my  very  last  son,  ahono  tiro  Uicora, 
aliono  thiiHeo,  ahono  ehirico  iiiiiahoma. 

Daughter-in-law  (this  Is  used  by  both  sexes)  nabun;  mr  daughter-in- 
law  nubuoni;  she  calls  her  father  and  ninLher-in-law  nubwimitiina,  or : 
Hin'ibentitiima.     Brother  in-law  i/aiiie,  in  the  Timuqua  province  they  say : 
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!/iiinanfhtt,  or  :  yamenchu,  Ttie  biisbnnil  Bays  lo  his  sUlerin-lan  yamt- 
milama.  she  tuys  to  him  iufiiiiitaiiiii,  my  br<i[her-iD-)AW. 

£ldi>r  brother  ni'Aci  or ;  hio»a.  When  chtura  arc  hrotbi^rs  or  equal  in 
power,  to  equalize  their  conslderalion  tliey  are  called  or  call  each  other  by 
this  term  hioia.  The  elder  bnHher  calls  the  younger  brother  and  the 
younger  sister  amila.  amitina,  or:  gaeha  qui'ijUma,  and  his  elder  sister  he 
cults  yacAii  miso.  Should  the  younger  brother  die,  the  elder  never  says 
that  be  is  dead,  and  never  calls  tiira,  as  formerly,  amila  or  amitiaa,  but 
s|>eaks  of  him  as  yubitaribana  "  he  that  was  born  after  my  younger  broth- 
er ;"  and  when  the  elder  brother  is  dead,  the  younger  names  him  no 
longer  kiom  nor  niha,  but  only  ano  eeoi/aiia. 

Oftwins,  boy  and  girl,  the  male  ia  called  *riru'i'ni(in»aie.  "brolber  bom 
at  ft  time  with  a  sister;"  the  female  is  called  taru^uc/iirnate,  "she  that  was 
txtrn  wilh  a  brother." 

Hy  male  orfemale  cousin  (spcakiug  to  males)  eont'na;  thy  cousin  wnaje, 
Ilia  cousin  eoniiitima,  our  cousin  caninieit,  eoniiaile,  your  cousin  conagogt, 
their  cousin  eammitilama.  Aly  male  or  female  cousin  (speaking  to  females) 
ebona,  ebuomt;  thy  cousin  ehoyii,  tbuoia,  her  cousin  ebvomima. 

The  cousin  calls  the  wife  of  bis  uncle  nebapatami,  ttirapataiiii,  itorapa- 
(ami,  enleiM  or :  enltnada  giiotiml.  Of  the  sons  of  two  hrotbcrs,  those  of 
the  younger  cnlt  the  uncle  the  same  as  if  be  were  their  father,  ila  miio, 
those  of  the  elder  call  the  uncle,  who  Is  the  youni^er  of  the  brothers,  ita 
quiiini;  otherwise  the  uncle  of  either  is  called  by  them  iUU.  The  sons  of 
these  brolliers,  although  they  be  second  cousins,  call  each  other  "  brothers," 
observing  the  foregoing  nomenclature^  and  the  daughters  of  these  brothers 
call  the  elder  cousins  j/acha,  the  younger  umita,  aintliaa,  and  also  by  the 
terms  given  above.  The  common  people  call  these  children  of  brothers, 
when  mule:  "brothers,"  "  liom  togellier;"  viro  amitimale  tii/t,  or 
"reared  together,"  viro  nmitimalt  pocha;  and  when  male  and  female,  they 
arc  called  j/achinalt.  When  two  brothers  marry  two  sisters,  they  each 
call  the  other  tafi.  the  term  for  brother-in,law  and  sisier-in-Uw,  and  should 
the  men  not  be  of  kin  they  are  called ^ain«,  "married  to  my  sister,"  or 
iguilr%otia,  "married  to  the  sister  of  my  wife."  The  children  of  different 
fathers  by  the  same  mother  are  called  ano  nemoquareqe  tiqe;  if  male,  viro 
nemogu'irege  tige,  if  female  ni'o  ntnogunrege  ulemi. 


(First  Catechism,   sheet  H.) 

My  child  (son  or  daughter)  uUna.  Is  it  thy  child?  ulayaf  It  is  her 
child,  uUmUa.  Is  it  her  child?  uUmimat  The  child  of  Maria,  Maria 
•  uhmima;  the  son  of  Blarla,  Marin  ulemila.  It  is  our  child  nUnita  or  uU- 
miU;  your  child  ut«^a4«;  their  child  uiemiiilama.  The  children  of  Anna, 
Ana  vUmieare;  my  elder  child  vUna  mi»v;  uiy  second  child  ultjtapaca' 
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noquana;  my  younger  clilld  u'rna  quianima;  the  fooitb  child    qitiaru  co- 
eoma;  my  very  last  cliild  guh.icoti  or  iiicora. 

Ttie  niece  calls  Uie  liusband  of  her  aunt  ilora,  "grandfather."  My 
brutber's  wife  ni  guiia;  elie  uiIIb  the  sister  of  her  husbaod  ni  guMmitaaa, 
and  the  brotbcr  Uifimitana,  ni  (afimitama. 

My  elder  brother  poyna  niifoma,  my  younger  brother  poffiui  qtitaiuma; 
my  elder  sister  m'hona,  my  younger  sister  niiiiUna,  amitaoroeo;  in  PoUdo 
and  IcaB  eAiVi'ma  is  used  iustcad  :  amita  ehirima,  amita  ehiriea.  In  Timo- 
qua  the  women  say  U>  their  sisters,  and  the  men  to  their  brothers  hiUm, 
antinti;  and  when  ilie  younger  speak  of  the  older  brothers  they  employ 
the  terras  used  here  liy  ilie  coast  people  :  hiota,  niha. 

My  last  flisler  yubunroUina,  my  aunl,  sister  of  niy  mother  uale,-  the  lis- 
ter of  my  father  lubina;  my  nephew  on  brother's  side  tt>ona,  on  sister's 
side  uletut,  the  same  as  "my  own  child."  Is  it  tby  nephew  or  niecet 
ehoyat  When  a  nephew  on  thebrolber's&idedips,  he  is  called  anrlana,  a»o 
elana,  and  not  eboaa;  but  if  the  deceased  be  of  the  sister's  side,  he  ii 
called  ane  niha  n-bamit  oi :  aymantanica;  and  If  any  child  of  his  die  the 
deceased  is  called  aao  nilianema  or:  ayraaatana.  The  males  likewise 
apply  this  term  aiimantana.  same  as  the  females,  to  a  deceased  near  rela- 
tiTc  whom  tbey  dearly  loved  ;  and  if  he  should  be  a  chief,  he  u  called  by 
everybody  aymanino  aettUma. 

My  daughter-in-law  nubuonn;  n  daughter-in-law  calls  her  husband's 
father  and  mother  niibuomititna  or:  ni  ntcbvomiUima,  Bon-in-lan  or 
daughter-in-law  qaitotina;  the  stepmother  calls  him  or  her  ttl«na,  "my 
child."  The  huslwnd  of  a  woman's  cousin  is  called  by  her  mui,  "son-m. 
law,"  the  wife  is  called  equally  by  both  sexes  »u6uo,  "daughter-in-law." 
The  children  of  sisters  are  called  brothers  and  sisters,  in  ol>servance  of  the 
nomenclature  above  given.  Children  of  the  younger  sisters  call  their  aunt 
ita  miio,  "elder  mother,"  and  children  of  the  older  sislera  call  their  aunt 
"  younger  mother, "  U  i  quiaaiina.  The  woman  calls  all  the  children  of 
her  sister  alike,  etona,  and  the  brother  calls  them  conina.  If  tbey  ate 
sisters,  they  call  the  children  of  their  uncle  evona,  and  his  children  call  her 
nothing  less  than  "mother;"  but  if  tlie  children  of  the  sister  be  male  tbey 
call  the  children  of  their  undc  quiena,  viz.:  "my  cblldrea,"  although  they 
are  cousins.  Tbe  children  of  the  brother  call  the  children  of  their  aunt 
ama  or  tgueta,  although  they  are  first  cousins.  The  aunt  or  uncle,  the 
father  or  motherof  the  nephew  or  niece  being  deed,  these  are  called  piJi';ua 
only,  wliich  term  is  used  by  others  towards  those  who  are  without  any  re- 
lative, or  have  neitlier  father  nor  mother.  And  the  son  of  the  brother  culls 
his  aunt  nibiua;  tbe  nephew  on  the  mother's  side  calls  his  uncle  imk. 
iiaUna,  "my  new  mother,  or  aunt."  Those  who  are  of  tbe  same  house. 
liDCHge,  or  iHirenl  by  the  female  side  are  culled  auo  quaUtiui  or  annua,  "  my 
relative." 

When  the  wife  dies,  the  surviving  husband  says  :  "my  fire  is  out"  law 
ni  tin'iUnta;  "be  is  dead  who  sat  near  me."  uqualt  kibuano  nlroroumn. 
If  a  woman's  brother  die,  she  says  :  ano  vira  nirorouma,  "  tliat  man  that 
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I  lost ;"  and  if  a  sister  die,  she  Bays: 
personal  Mend,  thai  died." 


COMPRBHBNBTTB   TkRMS  OF  RBLATIONSHtP,  USED  BY   BOTH   HEXES. 

(First  CatectiiBni ;  slieet  H  ;  page  V  vereo.) 

Tbe  great-grand fatber  and  tlie  great -grandsoD,  ttora  naribua  muutmalt; 
tlie  greaugrandson  and  the  great-grandfather  qiiitontaU.  The  grandfather 
and  tlic  grundeon  ilorimah,  tbe  grandsua  and  the  grandfather  qumlomatt. 
Husband  and  wife  or  wife  and  husband,  or  male  and  female  of  anj  de- 
scription ini/iimalt,laeamalt;  this  latter  is  not  applied  to  beasts,  however. 
Father  and  son  ilimaie,  son  and  father  qimaU,  liqinomalt.  Mother  and 
daughter  iiomale,  daughter  and  motlicr  uUinate-  Uncle  and  nephew 
iUUmalt,  nephew  and  uncle  giemaU,  same  as  "son  and  father i"  uncle 
and  nephew  ilemitomaU,  when  the  nncle  Is  the  elder  brother  of  the 
nephew's  fother.    Sister  and  brother  yaekimaU;  brother  and  sister  j>oy- 

(Follows  the  series  given  in  first  article,  page  7.) 


Interrooatokt  bbpobe  BAPTiztno-  a  Native. 

(First  Catechism,  sheet  A,  page  iiii.) 

Hy  SOD,  are  you  a  Christian!  Quiena,  chi  Christlano? 

No,    I  am  not  a  Christian,   my  Ya,  oi  Cbristianotita,  itina  1 
Padre  1 

Hy  BOD,  what  is  it  then  you  want  Quieua,  haclilboaoco  chi  maote, 

aad  require?  hachibueno  lapuste  cho! 

I  want  to  be  a  Christian.  Christianolesiro  ni  mantela. 

Do  you  come  with  the  real  desire  Nocomicoco  Christianoleqi  mania 

of  becoming  a  Christiau?  pona  cliof 

Yea,  I  come  here  truly  desiring  O,  nocomicoco  manda  ni  pom>la. 
(to  be  such). 

How  do  you  wish  to  be  called  t  Visamano  hachamneDolcBiro    chi 
niantet 

I  want  to  be  called  Pel«r.  Fedm  mueaolpsiro  ni  mantela. 

I  want  to  be  called  Hary.  Maria  mueaoleairo  ni  mantela. 

What    do    you   request   of   the  Iglesiama    hachiboaoco   lapueste 

Church  ?  chu  ? 

I  request  (of  it)  thebelief  in  Jesus  F6monoma     Jesu    Christo,    Dios 

Christ,  (ttiat  is)  to  believe  truly  in  nocomi  bohono  acoma,  lapustala. 
Qod. 

PROC.  AKKR.  PHILOS.  BOa  XTII.  101.  Sj.      FRIKTKD  HAT  16,   18TB. 
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To  give  me  the  everlasting  life.  Balanu  DAnemlmR  DOhohauela. 

This  bolief,  to  believe   truly  in       Caqi  Femono,  Dioai  boliono  na 
Ood,  it  will  give  jon  t  mo,  achibueao  cbo  hobaue ! 


Ikterrooatort  bgporb  Baftizinq  Infj 


(First  Catechism,  page  before  sheet  P.) 
I.   On«  In/iial  onltf  to  be  Baptittd. 


What  do  jou  bring  into  this  Houae 
of  Qod,  into  Church,  a  male  or  a 
female  Infantl 

I  bring  a  male  infant  I 

I  bring  a  female  infant  I 

What  does  U  require  to  be? 

It  wants  to  bi'  a  ChriEtian. 

By  what  name  is  it  to  be  called  ? 

What  doea  li  request  of  the  Holy 
CLurcli  V 

It  requests  Ibe  belief  in  God. 

Which  l)elief  in  Qod  will  (the 
Church)  give  to  itt 

It  has  to  give  to  it  everlasting  life. 


Caqi  Diosi  pabama,  Iglesiatema, 

hacbaqueneco   uquala    pona   cUicaf 

Yirolcqc  uquata  puenonicala  \ 

Nialeqe  uquata  puentanicala  1 

Hachaquene  siro  maniet 

Cbrlstianotesiromantela. 

Visamano  liachamuennlehaue  ? 

Sancta  Igleslama  hacblbono  1u- 
pu?ie? 

Femono  Dios  bohonoma  lapustcln- 

Femuno  Diosi  bobonoma  hachi- 
boQOCo  ohohaue? 

Balunu  nanemima  ohohauela. 


II.  Several  Infnntt,  Male  and  Female,  to  be  Baptized. 


Do  yon  bring  into  this  house  of 
Ood,  into  Church,  mate  or  female 
infanrs  1 

I  bring  male  and  female  infanta. 

What  ilo  tbey  require  to  be? 

They  want  t<)  be  Cbristlans. 

By  what  name  arc  tbey  to  be 
called? 

What  do  they  request  of  the  Holy 
Churcli? 

They  request  the  l>clief  in  God. 

Which  belief  in  God  will    (the 
Cburcb)  give  them? 
It  has  to  give  them  everlaating 


Caqi  Diosi  pHhama,  Igleaiatema. 

hachnquenc  careco  uquata  puena 
Chica,  vim  carcma,  nia  caremat 

Yiro  niaquene  care  uquata  pueno- 
nicala. 

Hachaqucne  eiro  mantama  T 

Chrislianoleslro  mautamala. 

Visama  hachamueno  mobaue? 

Sancta  Igleaiama  hachlbono  lapus- 

F£mneno  Diosi  bohonoma  lapnsta- 

Pemano   Dioai   bohonoma   hacbi 
liuenoco  oliolmlinue  ? 
Balu  nanemiiua  ohohauela. 
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Confessional  Intkrrooatorieb, 
(CoofeBsionario,  pngca  1S8  r.,  208  t.,  209  r.) 


Did  you  cease  faalingon  Ibe  regu- 
lar fasting  dayat 

Did  you  eat  meat  on  days  when 
it  18  proliibited  1 

How  maay  iimc3a  dfty? 
For  eating  or  driakiug  to  excess 
did  you  get  unwell? 

Did  you  inebriate  yourself  by 
drinking  to  excess? 

Without  feeling  hunger  (or  thirst) 
did  you  eat  or  drink  to  excess? 
Have  you  murdered  soybody? 
Did  you  desire  anybiidy's  death? 
Have  you  beaten  anybody  with  a 

Have  you  loathed  anybody? 

Did  you  counteract  anybody's  in- 
tcresta  t 

Hud  youa  grudge  against  any  one, 
or  did  you  persecute  him? 

How  often  did  you  dn  Ibis? 

Did  you  scoff  anybody  by  making 
him  the  object  of  derision? 

Did  you  insult  anybody  by  call- 
ing bim  B.  sodomite  ? 

On  last  Lent  did  you  confess  ? 

Have  you  not  loved  God  ? 
When  somebody  was  crazed,  did 
you  believe  what  he  said  ? 


Itorinodeliaue  equelacoma  Itori- 
noma  hanibicho  ? 

Soba  bcno-lebaueti  equelaco  eo- 
baebi  cbo? 

Bquela  yahabeno  chuqua? 

Hono  beta  nacuta  na  inibitlsole 
cbiqua  iqilabosobi? 

Hachtbueau  Ichemoslco  beta  ucuta 
na  inibiiisota  mosotabocobi  clip? 

Maniniiticote  beta  ucula  ebelc' 
casoia  mosobi  cbo? 

Anoco  iquenibi  cbo? 

Anoco  nibibero  inanibi  cho? 

Anoco  abotobi  cho? 

Anoco  putuobobi  cbo? 
Anoco  namoyo  coainibi  cho? 


Anoco  naenamlro  mosola  alihota 
mosobi  cbo? 

Chuqua  lebaue  cbuquoaa  cho? 

Anoco  una  nanlereqe  matila  istlco 
biobobi  cbo? 

Anoco  iquitimosola  matita  pora- 
nacu  yubanala  mucno-lebeco  mo- 
nob  i  clio? 

Cuarcsma  yoquana  pirama  orobl- 
nibi  clio? 

Diosi  hubuasotanatila? 

Isucu  ccba  bcbuatema  nocomilc 
manda  bobobi  cbo? 


(Confesaionario,  pages  305-207.) 

Do  you  believe  firmly  in  the  Lord.       Noconiicocoaticbicoloyeatimoqua, 

in  all  tbe  articles  of  God's  faith,  and    cumenabacataDiosimabohacocoleta, 


in  the  supreme  law? 

Do  you  love  God  more  than  any- 
tiiing  else  ? 

Against  the  law  of  God  did  you 
proiTer  curses  or  evil  words  ? 

Have  you  father  and  mother? 


naqua  mine    hcbuano  cumelenima 

bobotc  cho? 

Hachibueno  tnerai  oftienoma  Dio- 
simaqua  bubasote  cho? 

Diosi  hcbuano  nemoquamima 
enioqua  ecala  istico  hebuata,  mane 
mnnemnti,  hebuabi  cho? 

Itimi  Isomiquene  chi  nahe? 


b,Goo(^lc 


OawcheUJ 


500 


lAprll?. 


Did  you  wrangle  with  joiir  father?  Ileje  icasinlbi  choT 

Did  you  beat  your  mother  with  a  Isaye  abotobobi  cliof 

Bave  yon  abused  them  by  evil  Iquitimoni  hemosi  na  hebassiboia 

words!  na  btico  hiobota  inosobi  nhoT 


Questions  to  Bokcebebs  and  tlEBB-DocroBS. 

(Confessionsrio,  pages  131  and  310.) 

HaTe  you  prayed  over  the  new        Holabaca  qibema  ittihubichoT 


Did  you  see  through  the  i 
tricks  If  war  is  to  come  on  ! 

In  which  way,  and  by  meanB  of 
which  herb  do  you  do  this! 

Did  you  search  any  objecjt  lost  by 
the  Demon's  anifice? 

What  you  are  doing  to  make  re- 
appear what  ia  lost  and  that  you  say: 
"  it  ia  here,  or  it  ia  in  such  a  spot, 
or  he  stole  it!"  all  this  the  Demon 
tella  you  in  order  to  get  hold  of  your 
soul ;  do  not  believe  in  him,  let  it 
go,  for  this  is  a  great  sin. 

Did  yon  produce  rain  t 
If  God  will  not,  il  will  not  rain, 
whatever  you  may  do. 
Stop  doing  this,  for  it  is  a  great 

Are  you  a  herb-doctor! 

Did  you  cure  anybody  imperfectly 
in  order  lo  make  hitii  cnrae  back  to 
you,  that  he  may  reward  you  boiler! 

Did  you  cure  anybody  with  the 
prayer  and  incanlaliona  of  the 
Devil! 

Did  you  bewitch  anybody  T 


i  yalacota  ene- 
chaqueneco 


Iri  imetaheco  mi 
mibi  clio! 

Naqaostanaye,     nie 
isotana  hiaboie  cho ! 

Hachibucno  chebeqe 
isoia  yalacobi  cho ! 

Hachibueuo  chebuamano  bochie 
nacu  china  hiaboheleqete  hitims 
chajo  staqc  qcbeta  faieno  moiaqe 
chistela,  qcbeta  uquateno  ;  molaqe 
chistela  mine  hitimaoo,  naquosteqaa 
aticbicoloye  uqus«iro  manda  isoiela, 
bohoeetiquani   hache,  naquosallqua 

Uquisa  hibuabi  cho! 

Cquisono  mania  ilufa  cocolenoooie 
Diosima  manclileqe  uquiheleqetc. 

Hani  ha  chenaqua  inti  acolcqe, 
chisisoianano. 

Chi  isucu ! 

Ado  orobonoma  hachipacha  nahu- 
ravquana  anoco  ombobi  cboT 

Aribua  orobotanaye  iquilabon* 
eyo-leheco  ituhuta  polesibi  cho! 

Anoco  orobasobi  cho  ! 


Do 


Chiefs  and  oteers  Admosished  aoaisbt  WiTCHCRArT. 

(Confessionario,  page  180  v.,  eic  ) 
not  believe  or  trust  in  any        Caqi    ituhunuma    hiti    hebuano- 


manner,  that  you  have  to  hunt  with  mano  banto.  ocu   caqi   i 

the  aid  of  Demon's  iiraycr,  unless  be  careiua    hanta    chale   caqua    quoso 

pmys  the  prayeis  of  God  ;  and  when  liaclie  caql  anopira  cunicleta  na  inc 

God  is  served  according  to  his  will,  tuomama     iquimiteqe     iquenlHliale 

ynu  shall  hunt  the  game  ;  you  can  manda  bohaUqua  nl  hache  Diosinia- 


b,Goo(^lc 


1 878.  J                                                               501  [Gatschel, 

hunt  after  having  relinquUbed  tlie  riqena  chi  iqueula-baueU  DioB  itu- 

ceremony  of  the  Demon,  cooiratt-  bunuma  Uuliunulcbila. 
ting  (the  chase)  lo  God. 

After  being  cured  by  the  doctor  Iquiiabo  cbiquo  isucuma  cborobo- 

an<l  baviDg  become  reconvalescent,  teqoa  chibaleqe,  chi  UuqiiBtauitD&tio 

did  you  prepare  food  of  a  sort  of  cakea  bono     inonta    pesolo-leheco,    bola- 

or    fritters  |"de   lortas   6  gacba")  qitino-lebcco,   nacbiqiai  cbiqe  mine 

or    of   other   thinga   and    did    you  usucumano     anobc-lebaue     yanacu 

lialloo  to  the  doctor  "that  he  cured  iqilabonoina   acusa    hacu  niqilabo- 

you,"  supposing  that  if  you  did  not  hauele  manda  mota  bobobi  cbo? 
du  so,  the  disease  would  reappear? 

Did  you  order  that  tiie  bones  of  Hachipile    uqueatanaye    yabiou 

tlic  game  must  not  be  thrown  away.  icUuquincliqua  nimaca,  uquesinoma 

unless  the  game  would  no  longer  ubua-linuetila  mota  bohola  moBobi 

enter  into  the  snare  or  trap,  butthat  cho? 
tliey  must  be  hung  up  or  placed 
upon  the  roof  of  tlie  bouse  (eo  laa 
palmas  de  la  cosa)  ? 

Before  hunting  some  antelope  did  Nimota  uquata  ituhuta  hooosoma 

you  take  the  antlers  of  another  ante-  encsota  onoquoeta,   ituhuta   iquenl- 

lopeand  pray  over  them  the  Demon's  hale  manda  bohobi  choT 
prayers! 

You  must  abandon  with  the  force  Naqnenole  andoqua  hebtiano  biti 
of  your  will  all  (pagan)  ceremonies,  hebuata  ano  Iquiyaqe  ohotaui  roi- 
supersiitioDS,  auguriums,  dreams,  cbunu  banta  hachibueno  ineco,  Da- 
sortileges,  cursings,  maledictions,  hiheco  iseco,  nabiheco  moeileque, 
visions  and  lies,  for  all  these  things  bacbi  ninasisala  manta,  yabisacalala 
bave  been  (aught  by  tbo  Devil,  who  mauda.  bohonoma  bohatiqua,  nlht- 
is  the  father  and  root  of  the  lie,  to  qui  nolebecole  hachibono  careslno 
your  ancestors  and  to  your  priests;  nayelebinaqcco bohatiqua nuraboqui 
and  after  you  have  rejected  all  these  manetiquamtn  naquenema  aurabono 
things  by  the  force  of  your  will,  you  mulu  siqisoelema  hitlma  nantaqe  nu- 
must  embrace  the  law  of  Ood  and  nibono  itimila  hitimano,  naqueneqe 
take  np  all  Its  precepts.  nuraboiemano  hitima  bebuutaqe 
isinola. 

All  of  it  must  be  believed  and  Acu  caql  bohono-lelahaae,  yalenu- 

observed.  letahaue. 

Queries  at  the  Ndftial  Cerkuont. 

(First  Catechism,  sheet  F,  page  v.) 

(Priest,  ]  Haria  t  doyou  want  tliU  Maria,  caqi  Pedro  iribotema  na- 

Pedro  for  your  legitimate  husband  quenihaue   cocomano  heca  iBomlle 

by  actual  dectaratioa,aaour  mother.  Sancta  Catholica  Apostolica  Iglcsia 

the  Holy  Catholic  Apostolic  Roman  Itoma noma  man laqe  bebuano,  caqila 

Church,   requires  it,  and  will  yuu  iainoleiemi  beialcqe  bibuustala  mole 

declare  it  by  saying  so?  cho? 

(Reply.)  Yes.  I  say  so.  O,  motala. 


b,  Google 


(Priest.)  Do  you  coasent  to  have  HJDete  ni  nia  mitota  nibibiusata 

her  for  your  bimiusb  and  wife?  mot«  cho? 

(Reply.)  Yes,  I  consent.  O,  molala. 

(Priest.)  Do  you  accept  him  as  HotcwiDta  iaifinano  manta  h&bo. 

your  promiBed  husband?  sot«  cbo? 

(Reply.)  Yes,  I  accept  bitn.  O.  habosotala. 

Ebkonius  Pdnibhbd  por  His  Crueltibs. 
(CoDressionario,  page  81  recto  oud  verso.) 

Id  the  sea  of  Lynns,  on  ibe  island  Leon  mocama.  paqi  Barbftria  mo- 

of  Barbaria.  a  monk,  after  having  nonco,  itimilecotA   hibateqns  maj- 

said  the  moraing  niiaea,  perceived  a  tines    ofonoma    iniqe     eneniocono 

vessel  which   si^med   to   fly  ratiier  ticopabs  iquo  iribitileta  oaobononco 

than  to  move  od   the  waters.     He  maha  iribile  acolela   ibine   ofODoiiia 

beard  in  it  great  shouting  of  people;  miletichu  mota  miEaqo  aao  chocolo 

when  the  monli  inquired  with  loud  hebanconosoumotaqe  ita-ilaqe  itimi- 

voicc,    "who  they  were?"  a  voice  leno    mlchuDU  :    "iquasibota    chits 

replied  :  "We  are  demons,  and  we  cocarente   cbica?"  masibota   yechi- 

hold  oa  board  of  this  vessel   Ebro-  l)oque  isitunniinano  :  "caql   ticops- 

nine,  the  powerful   niayordomo   of  hamano  Ebroniu,  Francia  hochi^na 

the  royal  house  of  France,  and  we  anocoma  eclicsota  liutAuicala  hachj. 

will  disembark  him,  and  throw  him  naramlno  paharaa  ecbesota.  nanemi 

into  Vulcan's   furnace    (olta},    and  isticosola  hachinaramisota  habeleta- 

torture   him  there   forever  for   tho  nicala    caqi    calubonimano     hochie 

wrongs  which  he  inflicted  to  tiiee  ecbisonimaqui  acuyoquama  isonima- 

and   to  others,   while   be   went   on  teqene  eyoma  isotanimate-quenema 

witliout  being  sorry  for  it  and  show-  betaleqe,    iaela   naquencma    nahia- 

iog  no  mental  distress  nor  contrition  bonta    cumeleta    chaca    niquintele 

about   his  detestable  deeds."     The  maots   na  anolatile   oiuiabetaleque 

monk  noticed  the  hou»  (of  this  oc-  inela  mopueooqe   ocoUtta  caqueie- 

curreDce>aQd  afterwards  discovered  leqc."    Isencia  uudU  na  biAboiequs 

with  entire  accuracy  (vcrdad)  that  intn  baniuco  mantequa  iniqe  encoi 

at  the  same  moment  Ebronius  would  michu  cocowa  oibiqc  uaquene  cbu- 

die   at   the   royal  court.     Ebronius  ieloraa    ninimano.      Caqi    Ebronio- 

tjanished  the  monk  upon  that  Island  niaoo  iiimiieno  caqi  paqima  biba- 

and  ordered  one  of  liis  eyes  to  be  cut  tequa  enciemaqua   hochie  cbisoni- 

out.     And  to  another  monk  he  or-  michumasla   monimano  mucnyaha, 

dered  both  eyes  to  be  removed,  im-  ipoatahicftnarutuquatapaqimahiba. 

prisoned  bim  and  let  bim  perish  in  somibiletequa  naslamn.     Acuitimile 

prisitn.     For    similar    mis<leeds    he  noyoquamuno  inucu  yuchaqua  igtosla 

Anally  met  in  hell  the  reward  which  cnqui   nochiqe  naiquentequa  inino- 

lie  bad  deserved.  mimaqua  na  maha  habecbule.  Na- 
queniqe  biti  pabama  tabacbinara 
mitcia  naquentemano  norobista  na- 
quenia  calulioieic  honiquenlhabeti 
maninoleia  habcma  oancla. 
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The  Lo'Kd's  Pkater. 

In  oao  of  Pnrcjit's  volumes  I  foUDd  a  loose  sheet  of  pnper,  on  wtiicb  a 
Mexican  bad,  on  February  T,  1864,  careAilly  transcribeil  the  Lord'e  Prayer 
rrom  the  TollowiDg  volume  :  "  Esplicacion  de  la  '  Doctrina '  que  compued 
«l  Cardeaal  Relarmino  por  nandado  del  SeQor  Papa  Clemenlc  VUl. 
Tr&diiida  en  lengua  FloridnDa  por  el  Fadre  Fr.  Qregorio  de  JIuoilla.  etc., 
etc.  Mexico.  1635." 

Ileca  itimite.  numa  bibaniema  ; 

visaoiileaema  aboquano-letuiiaueraa ; 

vnlUDu  nanemimu  ooboboDihaue  ; 

mine  maninUtqc  aumama  Isota  moniiuaqui  coqua  utiiiiat£ ; 

tiaquimohaiie  equela-reqe  bono  hcnonica  equclete  nohobonihsue  ; 

ulna  ehebotema  iial«qucDiqe  nitnaiiL  Bitxjniliaue  liecale  naquimoaima 
niaa  ehcstbotema  uatequeniqc  uianista  uicala  cuuie  hiuninoniale ; 

nini  boha  maniA  nihaui,  batiqua  niiiiliaue,  acu  naui  isticolcle  iDeoiiqua 
nibalubo  nibauc.    Amen  JuBua. 

Words  and  Sentenckb. 

■cuhiba  moon,  month. 

abouo  young  ;  abono  nia  girl,  daughter. 

amila  younger  brother,  younger  giater,  younger  couBln,   (used  by  males 

apabola  buzzard,  crow, 
cbale  new.  fresh,  recent ;  pure. 

cliu  black  ,  laca  cbu  charcoal  (lit.  black  fire} :  ano  cbuca  a  negro, 
-co  is  the  suffixed  panicle  of  the  objective  case.     Sometimes  it  is  suffixed 
to  several  words  of  the  same  sentence.    It  is  variously  written  ca, 

eyo  other,  another. 

ano  eyo  somebody  else ;  some  other  person  ;  a  neighbor, 
ene,  ine  to  see.  to  look  at ;  ena  cho  did  you  see! 

na  eneno  a  sight. 
hebuata  law,  prccupt,  dogma ;  Diosi  hebuata  the  law  of  God. 
bibua  to  stay,  remain  :  to  tie. 

numa  hebuantema  (fur:  numama  bebuante)  dwelling  in  heaven; 

yaqua  hibuabila  aquita  she  remained  a  virgin. 
hio  to  mock,  scotT;   to  curse,  utter  maledictions;  istico  hloto  choT  didst 

Ihou  say  evil? 
hiti  1)  demon  ;  2|  Devil  of  the  Christian  religion  ;  hiti-paha.  or,  hiti-hica- 

laca  hell,  lit.;  "Devil's  house"  ;  "Devil's  land's-fire." 
holaqiU,  span,  gikcha;  a  soi-t  of  fritters,  or  iiasty-pudUing  ;  probably  made 

of  Indian  corn  (hoiabai. 
bubua,  hubasole,  hubuasota  to  love,  worship,  reverence. 
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ichali  weir  (in  the  coast  dialect ;  puyu.  jufere  in  the  dialects  of  the  interiot 

districU). 
Ilaqe  nigbt ;  ilaqema  at  night. 

iati  is  Ills  negAtive  pnrticle  "not"  (-ti)  before  imperatives. 
iqila  sick,  diseased. 

iqilabo  eiclineBB,  disenae,  malady. 
'  iqilaboBobi  cho  ?  did  yoa  become  sick  t 
iquini  breast,  udder  ;  milk, 

iquinena  my  deceased  mother, 
iquiti  to  insult,  abuse. 

iati  bad,  wrong  ;  ni  hiotain  tatico  I  say  evil  (of  somebody). 
yarns  brother-in-law. 

yamemitama  sister-in-law  (used  by  men  only). 
yaqua  she. 

yuru  to  tremble  ;  to  fear,  to  be  afraid  ;  to  be  angry. 
moca  sea,  ocean ;  moca  mioe  great  sea ;  maca  pira  Red  Sea ;  mocamdo 

salt  sea. 
mucu  eye;   mucubinu  tears  (for:  mucu-iblne,  eye- water) ;  muco  yndi* 

two  eyes;  mucu  yuchaqua  both  eyes. 
nahe,  nae  to  possess,  to  have  :  itimi  cbi  nalie  hast  tbou  a  father  T 

nohoba,  nohobua.  nobohau^  to  give,  to  bestow,  to  present  with.    Often 

ohohaue,  hohaue  (by  aphEercsis). 
oaquen,  nakoso  thus,  so,  in  this  maDoer  ;  naquenela  it  is  so, 
nanacu  because, 
niye,  nie  herb. 

Duma  heaven,  sky;  numama  in  heaven, 
oyo  inside,  within  ;  Iglesia  oyoma  within  the  church ;  oq^o  oyo  intcslinei 

(lit  "Inside  the  body"). 
paba  house  ;  pahama  into  the  house. 
hiti-paha  hell, 

ticopaha  ship  (lit.  "canoe.house"). 
piro,  pira  red ;  ano  pira  Indian  :  maca  pira  Red  Sea. 
putuo  to  detest,  loathe,  hate ;  anoco  putuobobi  cho  !  did  you  loathe  any' 

body! 
-reqe,  distributive  particle ;  viroreque  each  man  :  chuquareqe  ?  how  many 

times  each  ?  equelareqe  daily,  day  for  day. 
paqi  island  ;  caqi  pahima  upon  that  island. 
-ti,  -ti-,  -te,  the  negative  particle  not.  suffixed  to  or  inserted  into  words: 

f.  i. :  ni  Christianotila  I  am  not  a  Christian, 
tintbo  1)  to  pierce,  perforate,  transfix.    2)  woodpecker. 
ufUcta  pimp, 
uquo,  oquo  1)  fiesh,  meat ;  3)  to  eat,  to  feed  on  (gaid  of  maize,  meat,  f.  i.); 

8)  body,  person  ;  oqiio  oyo  entrails,  bowels  :  4)  infant ;  uquo  viroa 

male  Infant 
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J)a»eription*  of  Extinct  Batrarhia  and  BeptiUa  from  the  Permian  forma- 
tivit  of  Texitt. 

Bt  E.  D.  Copk. 

(,Btiid  btfore  the  Avierican  PkiU'gophieai Soeiety,  April S,  1878.) 

Rbftilia. 

DlADKCTES   aiDEBDPELICdS.      OeH.  et.  Sp.  DOV. 

Char.  Gen.  Teeth  with  Bhortand  much  corapresaed  crowns,  whose  long 
axis  is  traDBverse  to  that  of  the  jaws.  Edgea  ot  the  erowoa  ohtuse,  with 
tuberosities  on  some  of  them,  distioct  from  the  principal  apex.  The  latter 
is  worn  off  very  obliquely  by  attritioa  Id  all  of  the  specimens.  The 
crowns  covered  with  an  enamel-like  stibBlance  which  has  do  especial  sculp- 
tnre.  Alveoli  Dot  eeparalcd.  The  external  alveolar  border  Id  each  jaw  is 
more  elevated  than  the  interoAl,  and  In  the  superior  series  at  least,  diverges 
rrom  the  tootb-Une  backwards  and  outwanls.  The  surface  of  nttriiioo  de- 
Bcends  outwards  In  the  masillary  series,  and  rises  inwards  in  the  deutary 
Beries.  A.  large  fossa  pierces  the  inner  alveolar  border  just  behind  iho 
Inner  estremily  of  (»c1i  toolh. 

The  affinities  of  this  very  singular  form  cannot  yel be  determined.  The 
tnandibular  rumus  rises  directly  from  the  posterior  cxiremity  of  the  denial 
series,  showing  that  there  is  a  coronoid  elevation  of  tlie  dentarj  hone  as  in 
Dinotaaria.  The  teeth  are  received  into  deep  alveoli.  Tt  is  probable  that 
the  vertebrte  are  amphictElous.  The  animals  belonging  to  this  genus  were, 
in  all  probability,  herbivorous. 

Char.  Spteif.  The  jawg,  and  probably  other  hones  of  three  individuals 
of  this  species,  represent  il  in  my  collection.  The  lateral  tulwrosiiy  oflhe 
teeth  already  described  is  on  the  most  elevated,  hence  opposite,  Ixirders 
of  the  crowiiB  in  the  Iwo  jaws.  It  differs  in  its  degree  of  prominence  in 
different  teeth,  but  Is  subject  lo  attrition  In  one  of  the  jaws  at  least.  The 
form  of  the  principal  worn  surface  is  an  elongate  oval.  The  investing 
layer  of  the  crown  Is  perfectly  smooth,  escepling  between  the  lesser  and 
greater  cusps,  where  the  obtuse  ed^e  is  slightly  longitudinally  groove<l. 
The  sar&ce  of  the  jaws  is  not  sculptured. 

Meafurements.  M. 

Greatest  elevation  of  a  tooth  (No.  1) Oil 


Diameters  of  crov. .,  ,      ...  „,„ 

t  antero-postenor. 012 

Four  teeth  occupy 043  ■ 

Four  alveoli  of  No.  2,  occupy 024 

The  jaws  are  as  large  as  those  of  a  medium-sized  alligator. 

DiADECTES  LATIBUCCATCa.      Sp.  nOV. 

The  anterior  portion  of  a  probably  maxillary  bone  represents  this  spe- 

cies.   On  comparison  with  tlie  correspoDdlng  portion  of  the  jaw  of  D.  »idt- . 

pRoc.  AMER.  PHiLoe.  soc.  XVII.  101.  3k.    pbintbd  may  16.  1878. 
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ropeli^ut,  tlie  following  characl  eristic  marks  appear:  Tlie  tootbtine  di- 
TcrgeH  much  more  Blrongly  iawards  from  tbe  maxillary  border  in  tbe  D. 
liUibTtecatui,  leaviog  a  wid<.'  groove  betwcco  the  two.  Tbie  groove  ie 
sepamletl  by  a  narrow  horizoalAl  partitioD  from  a  corrcs|ionding  odc  of  the 
superior  face  of  tliu  same  clement,  and  its  surlace  is  loDgitudioally  mugh- 
'  ened.  The  teeth  arc  closely  placed,  and  thp  series  turns  with  the  anterior 
extremity  of  the  jaw,  abruptly  inwards.  The  tmnsrerse  diameter  of  the 
teeth  IcsEeoB  to  just  jiosierior  to  the  point  of  curvature,  so  that  tbeir  station 
is  nearly  round ;  at  and  anterior  to  the  curve,  the  wide  transverse  diameter 
is  resumed,  tbe  last  alveolus  preserved  making  an  angle  of  45°  wiib  those 
in  the  iKjsierior  part  of  the  jaw.  The  external  surface  of  the  masillary 
lione  is  roughened,  as  is  also  the  case  in  the  D.  tideropeliett*.  with  coatwr 
and  flner  Irregular  impressions.  fussK  and  grooves. 

Meaittremeat*.  H. 

"Widthof  jawat  ninlh  tooth  from  curve 036 

Width  of  ninth  tooth  from  curve 01 1 

'■       ■'   fourth     "         ■■         ■■     006 

'•   loothat  curve  .008 

"       "  third  tooth  anterior  to  curve 010 

■■      "  jaw  at  curve 019 

Elevation  of  alveolar  part  of  Jaw 018 

Three  teeth  En 01.1 

There  are  olber  fmgnients  of  jaws  referable  to  Diadertn  whose  si>ecific 
reference  h 


BOLOSACRCB   BTRIATITS.      GcU.  Ct.  Sp.  HOT, 

Chnr.  Oen.  Teeth  fixed  in  shallow  alveoli,  and  with  the  rrowos  ex- 
panded tranavetsely  to  the  axin  of  the  jaws.  The  crowns  swollen  at  tbe 
base,  and  with  low  apex,  divided  vertically  into  Iwo  equal  portions.  The 
postern -internal  half  in  the  ma\illary  series  is  low  and  liorlzontal  ;  tbe 
antero-cxlernal  portion  forms  a  curved  cusp,  which  has  a  semicircular  sec- 
lion.  The  teeth  of  the  lower  jaw  are  similar,  but  the  relative  iMsitions  of 
the  ledge  and  cuap  are  ri'versed.  Anterior  teeth  of  superior  scries  com- 
posed of  external  cusp  and  internal  ledge.  No  enlarged  canine  or  incisor 
teeth.     Bones  of  face  not  sculptured. 

This  genus  is  represented  by  a  good  mimy  remains,  which  include  some 
partially  complete  crania.  These  show  that  there  Is  noquadratojiigal  arch. 
and  that  the  quadrate  is  of  the  flat  character  of  that  of  tbe  Aitomodoatia, 
and  was  probably  immovable.  The  orhlt  is  complete  behind,  and  there  is 
a  strong  squamosal  arch.  The  verlebnB  arc  amphicoclous,  and  probably 
notochordal.  The  neural  arches  are  freely  aniculated  with  tbe  centrum, 
and  the  zygapophyses  and  neural  spine  are  well  developed. 

The  vertebra;  rcstinhle  those  of  Ln/oroiihut*  (Cope)  from  the  Illinois 
Permian,   but  tliey  ilti  not  display  the  deep  longitudinal  fus»c  of  thai 
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Char.  Specif.  The  external  surface  of  tlie  crown  is  marked  lo  the  apex 
■writh  waved  grooves  of  tlie  enamel.  The  edge  of  the  elevulod  cuai>,  whkli 
presents  posteriorly  in  the  maxillar}'  teeth,  constitutes  the  abrupt  tenniuit- 
t  ion  of  the  exterior  face,  and  is  serrate  by  the  interference  of  the  sulci. 
The  edge  of  the  basal  ledge  is  slightly  serrate.  The  muzzle  is  rather 
elongate,  aud  the  sides  of  tlie  maxillary  and  dentary  hones  are  plane  and 
smooth.  The  matidihie  is  rather  narrow,  and  forms  a  narrow  wedge  in 
profile  outline.  It  rises  {Kisteriorly  behind  the  dental  line.  The  teeth  are 
separated  by  Intervals  as  wide  as  a  tooth, 

Meaaareiuauta.  H. 

Long  diameter  of  orbit  No.  1 0130 

Depth  of  upper  jaw  at  orbii (MM5 

lower  jaw  at  front  of  orbit 0050 

Four  teeth  in .0080 

Elevation  of  a  crown 0025 

Transverse  diameter  of  inferior  molar  No.  2 00^5 

From  the  snuic  locality  as  the  Diad<cte»  ifideropelkui. 
A  Blight  modification  of  character  is  found  in  two  imperfect  erania. 
The  principal  character  is  to  be  seen  in  the  teeth.  The  enamel  of  the  ex- 
ternal surface  of  the  cusp  is  not  sulcalc,  but  is  smooth  :  and  the  i>oEterior 
cutting  edge  of  the  cusp  is  much  less  distinct.  It  is,  in  fact,  obtuse,  and 
not  tterrate.  The  orbit  is  large,  and  the  front  and  muzzle  are  regularly 
decurved  to  the  prcmaxillary  border.  The  angle  of  the  mandible  is  mod- 
erutely  prominent,  and  is  massive  and  obtusely  truncate.  The  interorbital 
region  is  flat  in  the  transverse  direction. 

Meai'iremenlt.  M. 

Length  of  skull  to mandibidar angle. 050 

'■      orbit OI.'S 

Long  diameter  of  orbit 018 

Width  of  interorbital  region 009 

Six  teeth  in 010 

BOLOHACRUB  BAFIDEMH.  8p.  nov. 
Established  primarily  on  a  tooth  from  the  posterior  or  middle  portion  of 
tlie  series,  with  which  is  associated  another,  probably  from  an  anterior 
poeitioD  in  the  jaw.  The  size  is  many  times  greater  than  liiat  of  Ihe  spe* 
cies  of  (bis  genus  already  described,  and  it  is  uncertain  whether  the  poste- 
rior tooth  possesses  the  internal  ledge  characteristic  of  them.  The  anterior 
tooth  does  not  possess  It.  The  transverse  diameter  of  the  crown  is  consid- 
erably greater  than  the  an tero- posterior,  and  the  convexity  of  the  outer 
side  is  without  fncels.  One  side  of  the  curve  is  flatter  than  the  other' 
The  enamel  is  perfectly  smooth ,  The  inner  face  is  occupied  by  the  surface 
of  attrition  of  the  corresponding  tooth  of  (lie  opposite  jaw.  The  supiHised 
anterior  tooth  is  from  another  locality.  Its  section  Is  similar  to  (hat  of  the 
present  tooth,  and  the  enamel  is  similarly  smootli.  The  cutting  edges  arc 
both  smooth,  and  bouuded  by  a  little  groove  next  the  plane  inner  face.    The 
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cro«-n  is  much  more  elerftteJ  tban  lliat  of  the  lOoUi  first  dt«:rilted.  and  is 
in  geaeml  aliaped  like  &  claw.  It  may  be  from  the  pterygoid  bone  or 
aootber  genm. 

Meiuurtmenti.  M. 

Elevation  of  crowD  (axial) 010 

_.       .        ,  ( antero  iKwterior    006 

Dianicler  of  crown  (  j^^ 

Parioticbub  BRACHvoFa.    Oen.  et.  sp.  dot. 

Ch'ir.  Oen.  Tliie  form  is  represented  by  a.  cranium  which  hus  lost  ils 
BUlierlicial  osseous  stratum  at  some  points,  and  the  entire  occipiial  region. 
The  temporal  ta&sm  were  covered  by  a  roof  continuous  with  the  poslorbital 
rcEion  :  the  zygomatic  arch  extends  low  down,  prodncing  a  rc:*emblanct 
to  certain  tortoises.  Tbe  orbits  nre  small  an<l  lateral.  an<1  tbe  muzzle  li 
short,  with  terminal  narea.  Their  exact  character  cannot  be  ascertained. 
The  teeth  are  rooted,  and  have  compressed  obtuse  crowns,  with  cutting 
edge ;  they  dlminisb  in  length  posteriorly,  and  do  not  display  any  elongate 
canine.    Tlic  cranial  bones  do  not  exhibit  any  sculpture. 

Tiiis  genus  Is  quite  distinct  from  the  others  here  described  ftom  corret- 
ponding  parts  of  the  skeleton.  In  the  coDstltuiion  of  the  skull  it  resem- 
bles Prof.  Owen's  genus  £Mtic«pAatui  from  supposL'dTrbssic  beds  of  South 
Africa,  but  diQi'rs  totally  in  dentition. 

CAar.  Sperif.  The  interorbllal  width  Is  twice  the  diameier  of  bd  orbit, 
and  is  nearly  Hat.  The  cheeks  behind  the  orbits  arc  swollen  ;  tbe  cnntbtu 
rostralis  Is  oi)tUEe.  The  muzzle  is  obtuse,  broadly  rounded,  and  soiuewhai 
depressed  ;  Ibe  nostrils  were  not  large.  The  orbits  are  subround,  and  meas- 
ure one  half  of  the  length  of  the  muzzle  measured  ai:ial1y  aboTo.  The 
mandibular  rami  are  not  deep.  The  longest  teeth  are  below  aod  in  front 
of  the  anterior  border  of  the  orbit ;  posterior  to  this  point  they  diminisb 
rajtidly,  and  are  reduced  to  a  very  small  size.  The  crowns  of  the  greater 
number  of  the  teeth  are  short  and  much  compressed,  and  the  enamel  is 
coarsely  longitudinally  gnxived.     An  anterior  mandibular  tooth  has  a  sub- 

MeasuremtnU.  M. 

Width  of  skull  at  parietal  region 020 

Length        '•     from  "  083 

Interorbital  width ; 010 

Four  teeth  in 004 

Length  of  root  and  crown  of  a  tooth -003 

From  tbe  lot^liiy  of  the  last  species. 

ECTOCVHODON    OltDINATUS,      Gcn.  BI  Sp.  UOV. 

Char.  Oen.  Cranium  short  and  wide,  with  large  poet-frontal  bones  and 
a  large  orbit.  Cranial  bones  sculptured,  but  no  lyra.  Teeth  rhizodont, 
with  elongate  conipresxed  crowns  with  anterior  and  posterior  cutting 
edges.  One  of  these  between  the  orbit  and  nostril  larger  and  longer  than 
tbe  others,  and  lying  outside  of  the  closed  dentary  bone.    Mandibular 
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symphysiB  not  eutural,  but  ligamentous.    TerminAl  mandibular  tooth  not 
Btnall.     Teeth  not  faceted,  simple. 

TbiB  genus,  which  I  suppose  to  be  reptilian,  is  represented  by  a  speci- 
men nbirU  laciis  the  posterior  portion  of  the  niiuH  ;  hence  iu  near  tttfinities 
cannot  be  delennined.  In  the  character  of  tlie  cranial  sculpture  it  re- 
sembles crocodiles,  and  the  Labyrialhodont  genera  cotemporary  with  it, 
and  differs  fl-om  LaeeftiUn  with  cranial  sculpture  known  to  me. 

Char.  Spefif.  Parietal  and  frontal  regions  Qat.  the  latter  joined  to  the 
maxillary  by  a  rectangular  cantlins.  Interorbital  region  wide,  equal  to 
the  diameter  of  the  orljit.  Sculpture  of  vertex  id  longitudinal  series  of 
pita  of  considerable  irregularity.  Tlicre  are  ten  or  twelve  such  rows  be- 
tween tlie  orbila.  The  cn)wn8  of  the  teeth  arc  obtuse,  and  their  surface 
amooth. 

M€aiiur»mentii.  M. 

Interorbital  width  of  skull 009 

Width  between  prefrontal  borders 014 

Depth  of  facial  plate  of  maxillary 007 

"  ramus  mandibn II  at  orbit 006 

"  "  •'         nearend 003 

Lengtiiofshort  maxillary  tooth OOIS 

long         ■'  "    OOBO 

Width  "  "  "    0015 

The  skull  of  this  species  is  about  as  large  as  that  of  the  Ilehdti-ma  tia- 
peetutn. 

Clepbtdkofb  natalis.  Sp.  dot. 
This  reptile  ia  represented  by  numerous  portions  of  the  skeleton,  includ- 
ing a  cranium,  and  Ihus  offers  the  besi  basis  of  information  as  to  the  char- 
acter of  the  genus  Clfpiydropt  which  has  yet  come  into  our  hands.  This 
furniahcs  numerous  interesting  characters,  which  as  found  in  a  single  in- 
dividual furnish  a  basis  of  estimation  for  the  entire  group. 

Char.  Oen.,  tleaUra.  There  is  no  quadratojugiil  arch,  but  the  zygo- 
matic and  postorbital  arches  arc  present.  The  squamosal  extremity  of  the 
zygomatic  arch  dcsccntls  low  on  the  quadrate  as  in  turtles,  preventing 
mobility  of  the  lall«r.  The  quadrate  is  not  prominent  in  the  specimen. 
and  appears  to  have  been  a  thin  bone,  as  in  Ectocynodon.  The  nostril  is 
large  and  latero-anterior.-  The  symphysis  of  the  mandible  is  short,  and 
the  premaiillary  bones  appear  to  be  distinct ;  they  are  separated  in  the 
specimen  by  displacemeni,  witli  the  indication  that  the  junction  was 
BUtural,  The  teeth  were  of  different  sizes,  and  the  premaxillaries  and 
canines  are  distinguished  from  the  others  by  their  proportions.  All  are 
sub-round  in  section,  with  more  or  less  deRned  anterior  and  posterior  cut- 
ting edges.  The  premaxillary  teeth  are  larger  anteriorly,  diminish  pos. 
leriorly,  and  are  separated  by  a  notched  diastema  from  the  large  canine. 
The  succeeding  teeth  are  of  medium  proportions.  The  roois  are  sunk  in 
deep  alveoli.  There  is  no  surface  sculpture  of  the  cranial  bones,  which  ia 
the  character  distinguishing  the  genus  Eetoeynodon  from  Cleptydropt. 
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The  vertebra  Imvc  bpen  described  elsewhere,  but  important  additioni 
to  our  kDowledge  caa  nuw  b«  mntk.  Tliiirc  are  mostly  amnll  intcrceoin 
throughout  the  dorsal  aad  caudal  series,  in  the  lalter  prolonged  Into  two 
processes  below,  cooslituling  chevron  btmes.  Tlie  transverse  proces:ree  od 
tile  dorsal  and  lumbar  vcrlebriE  are  undivided,  and  on  some  of  ilie  doreaU, 
the  ribs  articulate  wilh  the  centrum  as  well.  They  are  prcseat  on  tlie 
anterior  but  trantiug  on  Ibe  posterior  e^audal  vertebrae.  In  adulte  the  neu- 
ral arch  is  cousailled  with  the  centrum,  and  un  the  lumbar  and  sacral  re- 
gion the  neural  spines  are  greatly  clevaled,  indicating  the  preaence  nf  a  fin 
like  tliat  orS'isiIiVu!.  In  ont  of  the  alHeil  specit-s  the  dhtpophyses  of 
three  vertvbrtc  are  vertically  e!i])aiideil  for  the  attachment  of  the  lliunt,  but 
the  centra  are  not  coossified. 

The  humerus  in  this  genua  is  of  remarkable  character.'  Its  proximal  ex- 
tremity is  expanded  and  regularly  convex,  with  the  articular  surlace  at 
right  angles  lo  the  sides  of  the  bone,  and  n<A  developing  a  head.  There  is 
a  strong  deltoid  ridge  or  tuberosity,  not  extending  far  from  the  liead.  The 
Shalt  is  much  coniracted,  and  the  distal  end  is  more  expanded  tlian  the 
proximal.  It  is  tliittcncd.  and  supports  no  condyle.  Its  outline  is  trans- 
verso  at  the  middle  and  truncate  a1  each  lateral  extremity.  A  large  supra- 
condylar foramen  pierces  the  basal  part  of  tlie  distal  expansion  near  the  in- 
tier  border.  The  opposite  edge  la  strongly  grooved  longitudinally,  Uie 
groove  being  bounded  In  front  by  a  prominent  crest,  which  sinks  just 
proximad  of  the  distal  border. 

The  ilium  is  a  flat  bone  which  contracts  downwards  and  forwards  to  the 
pubis.  The  latter  is  aomething  like  the  ilium  in  form,  widening  in  the  op- 
posite direction,  i.  e.  downwards  and  forwards.  Its  form  is  something  like 
that  of  the  Crocodili'i,  and  it  is  uncertain  wlictiier  those  of  opposite  side» 
unite  below.  The  ischium  is  a  remarkable  bone.  It  is  greatly  produced 
anteriorly  and  posteriorly  to  the  acetabulum,  in  forming  with  that  nf  the 
upposile  side,  a  keeled  boat-Bhn]>ed  body,  which  at  its  superior  middle  por- 
tion includes  tiie  Inferior  part  <if  the  acetabulum-  In  0.  aataUX  the  anterior 
apex  is  below  tlic  middle  line  of  the  pubes  near  their  anterior  border  Id 
the  same  species  there  is  an  additional  small  element  between  the  ilium 
and  pubis  on  the  superior  side  at  their  junction.  The  acetabulum  is  formed 
by  the  interrupted  junction  of  the  three  ek'inents. 

The  femur  possesses  no  third  trochanter,  and  the  head  and  great  tro- 
chanter are  not  aepanilcd  by  a  neck.  The  little  trochanter  is  large,  and 
the  condyles  are  well  detlued.  The  head  of  the  tibia  is  expanded,  and  the 
fibula  ia  well  developed  at  both  extremities.  The  phalanges  are  mode- 
rately elongate,  and  are  dcprcased.     The  claws  are  curved  and  compressed 

The  Tarioua  remains  of  this  genus  now  in  my  possession,  and  especially 
the  skeleton  of  U.  natalh,  abow  that  the  deteruii nations  of  various  parts  of 
the  akeleton  made  from  isolated  fragments  from  Illinois,  were  correct. 

Of  the  general  iifBnilies  of  this  genus  It  is  only  neci'ssary  now  to  state 
that  my  reference  uf  it  to  the  lihynehueephiUa  is  conflrmed-    It  differs 
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from  Ibe  recent  species  of  the  order  In  tbe  absence  of  quadrato-Jugal  arch, 
and  the  remarkablj  developed  iscUia.  On  this  account  I  rcfur  to  Clepty- 
dropt  and  its  allies  oa  a  dislinct  suborder  under  tbe  nume  of  P»lyro*auria. 
Char.  Specif.  The  muzzle  of  this  species  is  compressed  and  descends  ob' 
tusely  a)  the  end  ns  in  Bolotnunu  Hriatut.  The  nostril  and  orbit  are  quite 
large.  Tbe  first  premaxillary  tooth  ia  the  lurgcsl  and  has  a  silky  striation 
of  the  enamel ;  ii9  crown  is  much  less  than  tliut  of  tbe  canine.  The  canine 
originates  below  a  point  a  short  distance  posterior  to  the  nostril. 

Meaiuremenli,.  H. 

Length  of  skull  lo  posterior  base  of  quadrate 0.134 

Diameter  of  nostril 019 

Depth  of  zygoma  at  orbit 012 

Length  of  crown  of  canine  tooth 016 

Ante  TO- posterior  diameter  of  canine  looth 005 

The  centra  of  the  lumbar  verit-brse  are  compressed,  but  not  deeper  than 
long,  nor  acute  on  the  median  line  below.  The  diapophyses  arc  wide,  and 
descend  towards  the  anterior  articular  border.  The  neural  spines  arc  com- 
pressed, and  arc  very  long.  Their  apices  are  slender  and  curved  back- 
■wards.  The  faces  of  the  zygapi)pliy8e9  are  oblique  upwards  and  outwards. 
Tbe  caudal  vertebne  have  Bubround  articular  extremities  anteriorly,  and 
Itecome  more  compressed  posteriorly.  Tbe  diapophyses  are  median  on  the 
former,  and  gradually  liccomc  smaller  to  extinction.  The  zygHpophyses 
are  strong,  and  the  neural  spines  continue  long  for  a  considerable  part  of 
tbe  length  of  the  entire  series.  The  centrum  Is  concave  below  the  dia- 
pophyses, and  has  a  median  in  ferior  rib, 

Meatiureii'tiiU.  M. 

Length  of  centrum  of  fourth  from  last  lumbar  verlebrte,   .018 
Vertical  diameter  of        *'  ■'  "  .017 

Transverse  diameter  of  "  "  "  .018 

Elevation  of  neural  arch  and  spine  of  lust  lumbar 087 

An tcro- poster! or  extent  of  ilium 050 

'•     pubis 000 

"  "  "  "     iscbium 143 

Depth  of  pel  vis 080 

Length  offemur  120 

Long  diameter  of  proximal  end 041 

Length  of  tiliia 08-5 

Transverse  width  of  libio 029 

Length  of  eleven  caudal  vertebra 172 

"   fourth  caudal         "         016 

"  eleventh  caudal     '•         014 

Transverse  diameter  of  caudal 012 

This  spocicH  ditTcrs  from  the  O.  ninilncii  in  the  more  robust  caudal  ver- 
tebree.  It  is  also  considerably  larger,  agreeing  in  this  resjiect  with  the  C. 
peduntalatuK.    In  tlie  latter  tbe  long  transverse  processes  are  decurved 
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And  narrower]  at  the  extremities  iti  a  maaner  not  seen  in  any  of  tbe  known 
vertebrfc  of  G.  natalii. 

DiMBTitoDON  iNcisrvcis.    Qen.  et  sp.  dot. 

Char.  Qtn.  Dentition  as  in  GleptydTop*  m  the  superior  series.  Pnbic 
bone  not  disiinci:  fVom  lEchium.  Humerus  witb  trochlear  condyles  aad  » 
defined  pTonimal  articular  surface. 

The  genus  Diimir-idoa  embraces  larger  forms  than  the  known  species  of 
CUptydropt.  Il  is  probable  that  tiie  species  liad  the  neural  spines  in  the 
lumbar  and  dorsal  regions  elevated  in  the  same  way.  The  humerus,  while 
of  the  same  general  chanicler  as  Ihat  of  CUp'gdropi,  differs  remarkably  in 
its  mure  perfect  articular  surfaces,  indicating  a  terrestrial  habit  as  di^n- 
gulshed  from  a  proliably  aquatic  one  in  tlic  former  genus.  The  supracoa. 
dylar  fomnien  is  present  in  this  genus,  and  the  proximal  articular  surface 
winds  obliquely  round  the  expanded  extremity  of  the  bone. 

The  seiKirate  jaws  of  D.  iaciihtit  show  well  the  character  of  Itie  den. 
tal  iiisortious.  A  strong  thickening  of  tbe  inner  wall  of  tbe  maxillacy 
bone  is  all  tliat  represents  the  palatine  lamina.  This  ealargemcnt 
does  not  extend  to  tlic  level  of  the  external  alveolar  margin,  which  thus 
forms  a  parapet.  The  root-s  of  the  teeth  are  long,  and  are  contained  in 
deep  alveoli  of  the  |>a1atine  thickening ;  but  the  portion  of  them  which 
projects  beyond  the  alveoli  Is  adherent  to  the  external  para{>et  by  the  side, 
nnd  hence  the  teeth  appear  to  be  pleurodont.  They  are  shed  in  alter  the  ftb- 
sorption  of  the  root  in  consequence  of  Uie  presence  of  the  crown  of  the 
auccessional  tooth.  The  process  coinmeoces  at  tbe  inner  alveolar  border. 
and  extends  inwards  and  upwards,  invading  the  palatine  wall  of  the  maxil- 
lary bone. 

Dimctrodon  is  allied  to  Deuteroiavrus  Eichw.  and  KuroMaumi  Fisch.  as 
defined  by  Meyer,  the  former  known  from  a  portion  of  the  cranium,  the 
latter  from  bones  of  the  skeleton.  From  the  former  It  djflers  in  the  persist- 
ence of  the  sutures  separating  the  elements  of  the  jaws,  supposing  the  fig- 
ure reproduced  by  Owen  (Quar.  Journ.  Geol.  Society.  1876,  p.  358 1  to  he 
correct  in  the  omission  of  them.  Apart  from  this,  Deiilero*auru»  has  much 
niore  elevated  nostrils,  more  nujncrous  Incisor  teeth,  and  wants  the  exten- 
sive diastema  In  [W>nt  of  the  superior  canine.  Lyotaurit*  Ow.  from  the 
Bouth  African  Trias  resembles  il  much  more  nearly,  but  docs  not  present 
the  greatly  enlarged  anterior  incisor  teeth  of  Diuittrodun. 

Char.  Sptcif.  This  saurian  is  established  on  the  nearly  complete  pre- 
maxillary  and  maxillary  hones  of  the  right  side  with  the  left  maxillary  of 
the  same  individual.  Associated  with  these  arc  JK^riiuns  of  tbe  post- frontal, 
frontal  and  nasal  bones  of  the  rigiit  side  of  perhaps  the  same  individual, 
but  as  the  pieces  are  loose,  this  relation  cannot  be  positivelyafflnned.  Por- 
tions of  the  maxillary,  premaxlliary  and  other  bones,  with  isolated  t«etb 
of  numerous  other  Individuals  are  in  tuy  possession. 

The  flrst  named  spi'cimens  show  that  the  mutual  premaxillary  and  pre- 
maxillo  maxillary  sutures  are  distinct.  There  Is  a  deep  emarginalion  of 
the  border  of  tlie  Jaw  at  the  latter  suture,  and  tlie  maxillary  alveolar  bor- 
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dors  IB  gently  convex  downwards.  The  nostril  is  large,  and  ie  directed  for- 
wards aa  well  as  outwards :  the  premaxMlarj  spines  are  narrow.  The 
form  of  the  muizle  and  jaws  when  in  aormal  relation  was  vertical  and 
compressed  front.  The  premaxillary  border  of  the  jaw  is  rounded  and 
contracted  behind  the  nostril :  the  outline  then  eximnds  backwards.  There 
are  but  two  incisor  teeth,  of  which  the  anterior  is  much  Urger  than  the 
second.  Its  root  is  irregular  in  section  owing  to  the  presence  of  one  or 
more  shallow  longitudinal  grooves.  The  pulp  cavity  of  some  of  the  larger 
teelh  is  much  contracted  opjiosite  theso  grooves  by  the  corresponding  Inter- 
nal tace,  which  is  disproportionately  convex.  The  anl«riur  two  teeth  of  the 
maxilliiry  bone  are  larger  than  those  that  follow,  the  anterior  exceeding 
even  the  tirst  incisor.  The  other  maxillaries  are  smaller  and  sub-equal, 
excepting  the  last  two.  which  are  the  smallest.  The  crowns  of  the  teeth 
ore  lenticular  in  transverse  section,  the  external  side  being  much  more 
convex  than  the  iDiemal.  The  cutting  edges  are  defined  from  the  con- 
vexiiy  uf  the  latt«r  by  ^  shallow  groove  at  the  base  of  each.  The  edge  is 
not  crenale  as  In  Lalap*  and  allied  genera,  but  presents  much  the  same  ap- 
pearance owing  to  the  presence  of  a  transverse  corrugation.  There  are 
fourteen  teeth  and  empty  alveoli  in  the  maxillary  hone. 

MeitturtmenU.  M. 

Length  of  premaiillary  axlally,  to  middle  of  maxillary 

suture 040 

Length  of  maxillary  bone  on  alveolar  edge  ftom  middle 

of  premax.  suture  380 

Greatest  width  of  premaxlllary 036 

Depth  of  &ce  of  premaxillary  bone  at  nostril 030 

Length  of  diastema  (chord) 033 

Deplhof  maxillary  at  thii'd  tooth 110 

■'  "  antepenultimate  tooth 066 

Diameter  of  base  of  crown  of  first  incisor  tooth OlS 

first  maxillary  tooth 018 

fourth      "  ■•     009 

The  portion  of  cranium  above  mentioned  displaj  s  a  number  of  peculiar- 
ities. The  orbit  Is  lateral,  aud  has  a  prominent  and  convex  superciliary 
border.  The  zygomatic  arch  is  so  curved  upwards  as  to  complete  the  orbit 
behind  by  the  intervention  of  a  postorbitul  or  postfrontal  hone,  which  sepa- 
rates the  malar  and  squamosal  bones  from  mutual  contact-  In  front  of 
this  bono  a  portion  of  the  tVontal  forms  the  superciliary  border,  and  in  fVont 
of  this,  the  preflxintal  sends  a  wide  process  behind  ihe  lachrymal  to  the 
orbit.  This  bone  resembles  a  nasal  bone  in  form,  and  extends  forwards, 
and  18  decurved  at  the  extremity.  The  width  of  the  descending  or  malar 
process  of  the  postfrontal  is  such  as  to  partially  separate  the  orbit  from  the 
zygomatic  fossa.  The  supeiciliary  surface  is  swollen,  and  is  interrupted 
by  a  transverse  groove  on  ihe  orbital  part  of  the  prefrontal.  There  is  a 
vertical  open  groove  on  the  malar  process  of  the  postfrontal. 
Several  large  pelvic  1  ones  corresponding  with  those  which  I  have  called 
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iBcbla  io  CUptyirop*  nntaiit,  are  of  a  Eize  appropriate  to  tbe  pKBCDtspe 
cleB.  They  include  bulb  the  ilia,  ischia  and  pubes  in  one  mass,  fonniDg  i 
comprcaaed  boal-slmped  body  with  a  prtimincnt  Inferior  keel. 

The  prominent  character  wliicli  disllnguiBbcs  this  species  is  the  ehortnets 
of  the  iscbiatic  nympiiysia.  Its  extent  anterior  to  the  acetabulum  in  onlj 
one-half  the  diameter  of  the  laller,  while  it  equals  lliat  diameter  in  the 
C.  giga».  It  follows  from  this,  that  the  crest  arising  from  the  anterior 
border  of  tbe  itcetabuhim  is  abruptly  decurvedalitlle  anterior  to  the  latter, 
and  descends  to  the  inferior  keel  at  a  very  steep  angle.  At  ita  point  of  de- 
curvature  is  a  prominent  tuberosity.  The  front  of  tbe  symphysis  pubis 
presents  an  obtuse  keel,  which  terminates  short  of  the  apeic.  Ttic  inferior 
border  of  the  acetabulun)  is  not  sharply  dcflncd,  except  at  its  posterior 
portion. 

Measfirem*nU.  U. 

Total  length 260 

Length  from  posterior  border  of  acetabulum  forwards, .  .148 

Long  diameter  of  acetabulum 095 

Total  vertical  diameter  to  superior  border  of  acetabulum  .  135 

Length  of  anterior  symphysis 085 

From  the  same  locality  as  the  last  species. 

DiHETRODON    RECTIF0RKI6        8p    DOT. 

This  species  is  represented  by  portions  of  the  vertebral  columns  of  three 
individuals  at  least.  Its  size  exceeds  considerably  that  of  the  Cl«pi}/drapi 
nntalii.  equaling  that  of  the  C  {f  Enbolopliorui')  limbatut  Cope.  Of  the 
latter  species  I  possess  numerous  vertebne.  and  they  all  differ  in  a  marked 
manner  from  the  present  species. 

Id  Dimetroion  TeciiformU,  the  depth  of  the  centra  does  not  exceed  the 
length.  The  margins  of  the  articular  faces  are  not  twisted,  and  the  articn- 
lar  faces  of  the  zygapopbyses  are  horizontal.  The  opposite  is  the  case  in 
the  C.  iimbatim.  The  spsct-s  for  the  intei-contra  are  small  ;  they  are  large 
in  0.  liritbatu».  The  vertebra  described  as  typical  is  a  iKsterior  dorsal. 
Here  the  diapo]ihyacs  is  ncariy  sessile,  and  below  tbe  line  connecting  the 
zyga]HiptiyscB.  Its  costal  articular  surface  is  narrowed  downwards  and 
forwards,  almost  reaching  the  recurved  border  of  the  anterior  (Oee.  Tbe 
neural  B])<ne  is  much  elevated,  and  the  sides  of  the  centrum  are  concave. 
The  inferior  articular  borders  are  connected  by  an  acate  nearly  horizontal 
edged  keel. 

MeaauremenU.  M. 


(  antero -posterior 

■<  trani 

(v.ni 


■^  transverse  .. 

Expanse  of  iwisterior  lygaiiophyses 

Length  of  base  of  neural  spine 

From  the  same  region  as  the  other  species  here  described. 
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DiMBTRODOH  aioAs.  St>.  nov. 
Claptf/dropi  gigtu.  American  Natumliat,  May,  187B,  p.  837. 
This  animal  is  only  represented  in  my  colleciloa  bo  far  by  a  large  part 
of  the  pelvia.  This  is  of  the  same  character  as  that  of  the  C.  natatii,  but 
differs  in  seveml  details  of  form  and  is  three  Umea  as  large  in  linear  meas- 
urements. The  portion  anterior  to  the  acetabulum  is  shorter  than  in  the 
C  natalU,  and  relatively  deeper-  The  raised  borders  of  the  acetabulum 
unite,  and  form  a  thick  obtuse  horizontal  crest,  which  continues  to  the 
Kpex,  wh[cli  consists  of  a  hroiidly  expanded  shovel-like  projection.  This 
Byinphyseal  portion  is  quite  elongnle,  and  carries  on  its  supero -anterior 
face  an  obtuse  median  Iceel.  The  opposed  elements  diverge  above  the 
anterior  part  of  the  acetabulum.  The  latter  is  shallow  hut  entire  ;  its  most 
prominent  borders  are  the  anterior  and  |>osiero-inferior. 

Xtatitremanlt.  M. 

Length  from  |K)Sterior  border  of  acetabulum  forwards...  .200 

Long  diameter  of  acetabulum 100 

Tolal  vertical  diameter  to  superior  border  of  acetabulum  -155 
Length  of  anterior  sympliysiB 175 

EficoRDTLira  ERTTHROLiTiccs.  Oeu-  et  sp.  nov. 
Ohar.  Oen.  Epieordffhm  is  Itnown  fViim  a  large  part  of  the  vertebral 
column,  includlug  all  the  regions  excepting  the  cervical,  so  far  as  at  present 
appears.  In  general  the  vertehree  reaemble  those  of  Cleptydropt.  having 
well -developed  intercentm.  The  diapopbyses  are  at  the  base  of  the  neural 
arch,  and  are  prominent,  and  with  large  undivided  articular  estremlty  ; 
they  are  not  present  on  the  caudal  reriebne.  The  neural  spines  are  com- 
pressed below  and  enlarged  transversely  above,  so  as  to  be  claviform. 
They  are  not  elongated  over  the  lumbar  or  sacral  regions,  hut  are  similar 
to  those  of  Che  dorsal  verlebne  at  those  points.  The  n»ta  ilii  resemble  those 
of  Clepii/dropi.  The  zygapopiiyses  are  as  usual  oblique  upwards  and  out- 
wards, and  the  centra  are  not  shortened. 

Char.  Specif.  The  centra  are  a  little  compressed,  and  higher  than  wide. 
In  the  anterior  caudal  region  they  are  a  good  deal  more  compressed. 
The  intercentra  in  a  part  of  the  dorsal  series  are  larger  than  in  any  known 
species  of  Ckptydropn.  The  neural  spines  arc  bilohed  at  the  apex  on  the 
sacral  region,  and  become  shortly  bifurcate  on  the  caudal  series. 

MeanurmenU.  H. 

Length  of  a  series  of  seventeen  dorsal  vertebrffi-.. 61U 

'*  an  anterior  neural  spine 050 

'■  posterior 070 

"  tubercular  costal  face  of  anterior  dorsal 020 

'*  "  "        on  sevenrh  vertebrse  of 

the  series  from  the  last 085 

"  live  caudal  vertcbrte  of  prolmhiy  the  same 

animal 180 

Elevation  of  fourth  caudal  neural  spine 057 
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Width  of  neural  spine  at  Butnmit OSS 

LcDglh  of  ilium 120 

This  species  appears  lo  liave  been  about  tbe  size  of  Ihe  MiseisBippi  alli- 
^lor.     Uurortiinately  tlie  cranium  is  unknown,  but  probably  some  of  the 
jawB  and  teetli  in  my  possession  belong  to  it. 
From  tlic  region  above  already  meDtioni^d. 

Mrtaruos&ruus  fossatus.  Ocd.  et  ep.  nor. 
Char.  Oen.  There  are  numerous  verlebne  in  the  collection,  from  tbe 
median  and  ani^rior  dorsal  parts  of  the  column,  whicli  difler  frum  those  of 
Cleptydropt  and  Epieordylm  in  tlieir  small  antero  posieriur  diameter. 
That  these  all  belong  to  one  species,  or  eren  one  genus,  ie  not  prolmble,  in 
view  of  (lie  many  differences  which  they  present.  I  select  one  of  Uiem 
whose  characters  are  most  strongly  marked,  and  designate  it  as  abore.  with- 
out deciding,  as  yet,  how  many  of  the  others  whicli  agree  with  it  in  some 
respects,  may  hcrealier  be  associated  with  it  4S  lo  species  or  genus. 

The  centrum  is  a  good  deal  shorter  tlian  wide,  and  lilie  those  of  all 
the  other  generp  here  described,  is  deeply  biconcave.  I  liave  not  yet  ascer- 
tained whether  il  is  nolochordal.  owing  lo  the  stale  of  Ibe  specimens.  Tbe 
diapophyses  project  jusl  below  the  base  of  Ibe  neural  arch,  and  are  shon 
and  with  small  tubercular  facet.  There  is  no  capitular  facet.  TUe  facet 
for  Ihe  intercentrum  is  excavated  at  the  anterior  eitremity  of  the  base  of 
the  centrum  and  is  quite  small.  The  neural  canal  is  rather  large.  The 
anterior  zygapophysus  liave  a  peculiar  form,  liieir  articular  faces  being 
directed  downwards  and  outwards.  This  character,  together  with  the 
form  of  the  centrum  and  interceutium.  distiuguisbes  this  genus  at  once 
from  those  preriousiy  described. 

Char-  Bpeeif.  The  posterior  articular  face  is  a  little  deeper  than  wide. 
and  tias  mtiier  thick  recurved  margins.  The  sides  are  concave,  and  the 
middle  line  below  pnituberunt  (in  section),  but  not  keeled.  The  intercen- 
tral  fossa  is  a  transversely  oval  pit  well  defined  all  round,  and  not  inter- 
rupting the  contour  of  the  inferior  margins  of  the  articular  faces. 

Meamremtnlt.  M. 

autero-posterior 021 

transverse  behind 03C 

vertical  "    030 

in  front 034 

Width  of  intercentrai  fossa 010 

Ex[>anBe  of  posterior  zygapophyses OSS 

About  llie  size  of  the  Diinttrodon  reeliformii. 

Emfedocles  ALATUS.    Oeu.  et  sp.  nov. 

Char.  Oin.     This  genus  is  of  the  same  type  as  those  already  described 

as  allied  to  Clepaydropi.     I  know  of  it  from  numerous  verlebne,  but  few  of 

which  belong  to  any  oue  individual,  four  ctinseuulivu  centra   being  ihc 

largest  number  I  have  obtained  in  association.    The  variotui  specimens 


Diameter  of  centrum 
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described,  belong  lo  the  cervical  Rod  dorsal  regions,  nnd  it  Is  not  nnlikelj 
that  one  series  wliich  is  not  yet  extricated  from  tUe  ronlrix,  Includes  also 
lunil>ar&.  sacruls  and  caiidnls.  But  of  tlio  Lttter  I  am  not  it  present  able 
to  give  any  acciiunt. 

Bntli  dorsal  and  cervical  verteline  (loasess  centra  of  the  general  character 
of  those  of  CUptydropi.  with  small  intercenrra.  The  neural  arclies  present 
important  differences.  There  is  on  the  |x>3lerior  aspect,  below  tiie  zjga- 
imphyses  a  well  developed  liyposphen.  and  on  tlie  anterior  face 
imndingly  strong  liypantrum.  Tlie  structure  Is  idenlical  with  tliel  wblch 
I  have  described  as  present  in  Hie  genera  Cimarat'inrut  and  Atuphica 
Hat,  bul  is  rather  belter  developed.  It  disappears  at  some  posterior  point 
of  tlie  dorsal  series.  The  zygapophyses  are  much  elevated  and  spread 
apnrt  in  EmpeiioeUf.  and  are  eonneeted  together  hncli  to  back.  From  this 
junction  the  diapopliysis  depends,  forming  a  vertical  septum  wliose 
ferior  extent  is  greatest  on  the  cervical,  and  least  on  Ihe  dorsal 
It  is  undivided,  and  as  there  is  no  capitular  facet  on  tlie 
rib  had  but  a  single  head.  Tlie  expansion  of  the  diapophyses  with  thai  oi 
the  posterior  zygapophyses  gives  to  the  posterior  side  of  the  vertebra 
markable  appearance,  and  fcrms  an  oblique  roof  atiovc  the  centrum.  The 
neural  epine  is  not  elevated,  and  is  very  robust,  bciog  in  some  cases  greater 
in  the  transverse  tlian  the  Hntero. posterior  diameter,  again  approximating 
remotely  Caat'irainurui.  Of  the  dentition  nothing  is  known,  bul  some 
jaws  with  teeth  of  animals  allied  to  Cltpnydropt  may  belong  here.  Proba- 
bly oihcr  portions  of  (he  sitcleton  are  in  my  possession,  bul  I  am  unable  as 
yet  to  correlate  them. 

Char.  Specif.  The  diapophyses  are  uot  long,  and  their  articular  surfaces 
are  quite  elongate  downwards  and  forwards,  especially  on  the  cervical  cen- 
tra.  On  more  posterior  dorsals  the  diapophysis  arises  exclusively  from  the 
neural  arch,  bul  mainlains  its  very  narrow  obligue  articular  face.  On  all 
the  vertebrffi  the  centrum  is  about  as  long  as  wide,  with  regular  marginal 
angles  without  bevel  for  interceutrum.  The  sides  are  concave,  and  Ihe  in- 
ferior median  line  horizontal,  and  thickened.  The  neural  spine  is  short  in  the 
dorsals,  and  with  a  subquadrate  section,  with  the  angles  lateral  and  antero- 
posterior. The  ap^x  is  excavated  at  the  e.vtremity.  The  space  between  the 
planes  of  the  opposite  zygapophyses  is  strongly  convex.  The  latter  have 
horizontal  faces.  In  other  vertcbriG  the  neural  spine  is  more  transverse,  and 
the  zyga|M>physcs  are  separated  on  the  median  line  by  a  smaller  fossa  on 
the  anterior  face  of  the  arch,  and  a  larger  one  on  the  posterior  face. 

In  a  s|>ecimen  in  whicli  the  hj'posphen  has  disappeared,  it  is  represented 
by  a  ridge  connecting  the  pos'erior  zygapophyses,  wbicb  is  decurvcd  over 
Ibe  neural  canal. 

MeaiiiTement».  M. 

No.  1,  dorsal  vcrtebm  of  smaller  individual. 

Total  elevation  of  vertebra lOS 

Elevation  of  centrum 029 

"         "   zygapophyses 060 
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Mea»ur»mtnU.  M. 

Elevation  of  buee  or  neural  spine OSS 

Widtli  of  apex 025 

Vertical  extent  of  exiremity  of  diapophjeia 039 

„,  ,  (antero-pOBterior 02fl 

Diameter  or  centruni  J. 


Width  between  iuforbr  extremitieB  of  tubercular  facets 

of  diapopbfBes 066 

Width  between  extremities  of  zygapophyHea 083 

Length     "  * 042 

,    No.  2,  a  larger  individual. 

Total  c'levatioD 130 

(  aJitero- posterior 039 

Diameter  of  cenirum  <  transverse 043 

(vertical 039 

Extent  of  zygapophyses 103 

Elevation  of  neural  spine 036 

The  portions  iit  the  vertebral  cnlumne  referred  to  this  species  cannot  be 
reconciled  with  those  of  any  of  the  species  of  Epieordytut  or  Cltptydropt. 
In  bothof  these,  large  i»rl8  of  the  dorealseriea  are  known,  and  even  if  those 
genera  should  possess  dorsal  vertebne  with  hyposphen,  which  is  very  im- 
probable, the  peculiar  forms  of  the  zygapophyses  and  neural  spine  will 
Biill  difltinguish  tliem  widely. 

EuB0U>PU0RU8  PBITILLUS.     Qen.  et  ap.  nov. 

This  form  reposes  on  some  dorsal  vertebre  with  intercencra  and  ribs  in 
place,  which  display  some  interesting  characters.  The  neural  arch  is  co- 
Sssifled,  and  the  zygapopbyses  and  diapophyses  are  well  developed  ;  the 
latter  not  elongate,  and  Btanding  on  the  base  of  the  neural  arch-  The  cen- 
tra are  notochordal.  The  inlercentra  are  narrowed  and  transversely  ex- 
tended. The  ribs  are  Iwo-beaded  ;  the  capitulum  is  received  into  a  foass 
of  the  posterior  border  of  the  intercentruin  in  advance  of  the  vertebre 
which  supports  the  diapophysis,  to  which  the  tuberculum  is  ntlached. 

The  curious  mode  of  articulation  of  the  ribs  I  have  not  observed  in  the 
species  of  the  genera  iieretofure  described,  unless  Ihe  forms  of  some  of  the 
intercentra  of  the  CUptgdrops  limbalus  indicate  iL  If  so,  that  species  mnst 
be  removed  to  Embolophorui. 

Chiir.  Specif.  Centra  with  a  circular  section  at  all  points,  and  contract- 
ed at  the  middle.  No  carina  or  grooves.  The  intercentra  project  beyond 
the  edges  of  the  centra,  giving  the  column  the  appearance  of  supporting 
annular  ridges-  Their  lateral  angles  extend  upwards  nearly  to  the  base 
of  the  neural  arch.  The  diapophyses  are  short  and  are  directed  upwards 
and  forwards:  their  extremities  are  concave.  The  zygapophyses  are  large 
and  tbeir  articular  facus  nearly  horizontal.  The  size  of  this  species  it 
small,  liitlu  exceeding  that  of  the  Bulutaurtu  iiriatut. 
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Meaiur»m«nti.  M. 

Length  of  A  centrum  witL  an  iniercentmra  aiuched 0056 

Length  of  ceairum 0040 

DmrnetMofcentnimJ'*'"''^'- 


I  horizoatal 00S5 

Expanse  of  diapophjses 0080 

Leads  of  rib. 0035 

Elevation  to  Bummit  of  nenral  canal 0045 

Comparison  witli  the  vertebr*  which  I  have  found  associated  with  the 
jaws  and  teeth  of  Baloi'iurua  itriataa  reveals  the  following  difierences  : 
The  neural  arches  of  the  tatter  are  disiiact :  the  inlercentra  are  not  present 
UQ  tUu  veriebne  observed  (Qtb  in  one  series  and  tlvu  in  another)  ;  and  the 
centra  ore  compressed  with  inferior  rib.  There  are  no  capitular  articular 
facets  in  the  vertebrte  o(  Bolo»atiru»  described. 

Theropleitba  rethotersa.    Gen.  et  spec.  nov. 
Char.  Gtn.    Rhynchocephalian  reptiles  with  free  neural  arch,  and  a 
capitular  costal  articulation  on  the  centrum ;  the  intorccatrum  probably, 
and  the  lijrpoepben  certainly,  w^qUdi;. 

This  genus  is  similar  to  LyoraphHi  \a  ita  free  neural  arch,  but  there  is 
no  cap LtuUr  costal  articulation  on  tlie  known  vertebra  of  that  genus.  The 
«inall  costal  face  of  the  diapophyses  is  distinct  from  what  is  seen  in  Bpicor- 
^yl>»  and  EmptdiieU$. 

Char.  Specif.  8iM  medium,  or  ratbcc  lar^r  than  iitsA  of  GUptydropi 
nalalit.  A.  number  of  small  vertcbrnE  may  belong  to  a  young  individual, 
but  I  regard  aa  type  n  dorsal  vertebra  of  an  adult,  where  the  suture  of  the 
neural  arch  is  visible  but  adherent.  The  species  is  cliaracteri7,ed  by  the 
^de  posterior  expansion  of  the  border  of  the  articular  face  of  the  centrum, 
forming  the  capitular  facet  for  the  rib.  It  approaches  near  to  the  dla- 
popbysis.  and  descends  to  the  basal  fourth  of  the  centrum.  There  is  an 
angular  ridge  passing  backwards  from  tlie  inferior  border  of  the  diapopby- 
eia  to  the  border  of  the  articular  face.  Below  tbis  angle  and  behind  the 
capitular  C)Slal  face  the  centrum  is  deeply  concave,  tlie  concavities  of  the 
opposite  sides  being  separated  below  on  the  median  lino  by  a  narrow  ob- 
tuse keel.    The  centrum  is  as  deep  and  long  as  wide. 

Meaturemeiiti.  M. 

i  a  ntero- posterior 025 

Diameter  of  ceulruni  -,  vertical. 023 

(_  transverse 025 

The  small  specimens  agree  with  the  large  one  in  the  strong,  longitudinal 
angle  connecting  the  diapnphysis  with  the  posterior  border  of  the  centrum, 
uDd  in  the  wide  capitular  articular  surface. 

Theropleuha  CHirORMis.    8p.  nov. 
This  species  is  represented  by  the  vertebrte  of  two  iudividuals.  and  per- 
haps of  two  others  of  smaller  size.    Thedorsal  centra  are  characterized  by 

•  Proceedings  Amor.  Phllos,  8oc,  tS77,  p.  1S7. 
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the  abseuceof  lateral  and  inferior  edges,  and  the  narrow  reficcted  portion 
ur  the  anterior  border  for  the  capitular  facei.  The  diapopliyscs  are  abort 
and  the  tubercular  surfaces  not  much  extended.  The  zygapopb^^l  sur- 
facea  are  but  moderately  oblique.  The  Bides  of  the  ccnlrum  are  gentlj  and 
uniformly  concave,  and  the  inferior  middle  line  is  obtose  and  Dot  promi- 

The  centra  of  the  smaller  specimens  alluded  to,  are  a  little  depressed, 
and  may  pertain  to  another  part  of  the  column. 

Mefit'irementt.  U. 

^  anterO'poaterior   031 

Diamclera  of  centrum  ]  transverse 023 

(vertical ...   .081 

Elpanseof  anterior  zygapopbyaeB 019 

Width  of  neural  canal 009 

Thbbopleura  triakoulata. 
The  centra  of  the  vertebrte  of  three  and  probably  four  individuals  repre- 
aent  this  reptile.  The  superior  part  of  these  resembles  that  of  the  T.  uai- 
formit  In  lacking  the  angle  posterior  to  the  diapopliysis  seen  in  the  T.  r«t- 
roversa,  and  in  the  small  extent  of  the  capitular  rib-IaceL  The  inferior 
part  of  the  centrum  differs  in  the  presence  of  three  longitudinal  rib-like 
angles,  separated  by  two  laleroinferior  shallowly  concave  faces.  The 
median  rib  is  not  very  prominent,  is  obluee,  and  concave  in  profile.  The 
articular  faces  are  relatively  rather  wider  than  in  the  vertebrce  described  as 
typical  of  the  two  species  preceding  ;  but  in  one  vertebra  (No,  3)  the  pro- 
portions are  nearly  the  same. 

In  the  second  vertebra  mentioned  the  neural  arch  ia  entirely  preserved. 
The  diapophysis  is  at  its  base,  and  of  small  size  ;  the  vertebra  is  from  not 
behind  the  median  dorsal  region.  The  neural  spine  is  compressed  and 
elevated,  and  with  narrow,  truncate  apex.  The  articular  faces  of  the  zyg- 
apophyses  are  nearly  borizontal. 

Meatu  revttnt*.  H. 

^  ante  ro- posterior 018 

Diameters  centrum  No.  1  ■<  transverse 017 

(vertical 018 

(anteroposterior 038 

I>iameters  centrum  No.  3  •<  transverse 034 

(veriicsl 086 

Sxpanse  of  anterior  zygapopliyses 020 

Elevation  of  neural  spine  above  zygapophyses 058 

„....,.  ..  (fore  and  aft 016 

Diameter  of  do.  at  summit  \  .  ,_, 

(.transverse 007 

Batrachia. 

Estops  >[£OACEPHAi.us  Cope.    Proceed.  Amer.  Fbilos.  Soc,,  1877,  p.  188. 

To  the  characters  which  I  have  ascribed  to  the  genus  Eryopn  as  above 

cited,  I  now  add  the  following.   A  series  of  a  few  large  teeth  much  exceed- 
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ing  the  mHiillaricB  in  size  nitliin  the  latler,  pcrhnps  on  the  pHlntinc  bone- 
No  row  of  smaller  teeth  within  the  iiwxillary  aerius,  or  on  the  vomer,  as  in 
Mastiidomaurvi  and  CapiUmtiuriti.  The  ehonnte  are  large,  and  extend 
well  forwards. 

This  species  is  the  most  abundant  as  well  as  the  largest  Bniracbian  of  the 
formation.    Some  of  the  crania  are  .^00  Sis.  in  length. 

Il  may  be  added  thai  liie  verlebne  which  I  described  (1.  c.)  under  the 
bead  of  this Bi>ccies.  and  which  were  found  with  the  cranium  uhich  repre- 
seDts  it,  may  not  reallj'  l>elong  to  it. 

Parioxts  FBRRicoLL'f,  Gcu.  et  sp.  nov. 
Char.  0«nericu».  Suborder  Lnbyrintliodontia.  Head  of  medium  pro- 
portions, with  orbits  near  [he  middle  of  the  length,  and  lateral  external 
nares.  Epiotic  bones  prominent,  bounding  a  deep  auditory  notch.  Mandib- 
ular angle  projecting  beyond  the  gleniold  cavity.  Maxillary  and  premaz- 
illary  (eeili  not  large,  conic,  subequal  i  within  them  a  series  of  rather 
numerous  leeih,  of  near  the  same  size,  probiibly  rising  from  the  palatine 
bone.     No  lyra  discoverable. 

This  genus  resembles  Rhin<i»aura»  and  Eryopa,  but  belongs  to  the 
group  with  prolonged  niandibuhkr  angle.  Among  Iheite  it  dilfers  from 
Mn»tt>dcntauru'  and  lis  immediate  allies  in  the  deep  auditory  notch  and 
prominent  epiotic  lion es.  From  Labyrinthodon  aaA  Anthr-iens-iur'it,  the 
uniform  sizes  of  its  teeth  disiinguish  it :  while  there  is  no  indication  of 
the  facial  fontanelie  of  Daiycepn.  which  ia  olherwisc  much  like  Parit>iy». 

Chiir.  Speeif.  This  salamander  is  represented  by  two  crania  of  similar 
size,  to  one  of  which  a  few  vertebra;  are  atiaclied,  I  have  not  yet  removed 
the  matrix  enclosing  the  latter,  as  It  Is  a  lask  requiring  much  time.  The 
general  form  of  the  skull  is  a  triangle  with  rounded  sides  and  narrowed  and 
obtuse  apex.  The  jmricial  region  is  rather  elevated  and  wide,  and  is  l>ounded 
laterally  by  a  low,  angular  ridge  which  extends  anteriorly  from  the  epiotic 
angle,  diminishing  in  prominence  to  the  orbit.  The  exiernal  border  of  the 
epiotic  neit  the  auditory  notch  is  acute,  and  tlic  posterior  angle  is  de- 
curved,  as  though  It  formed  the  rim  of  a  large  memhrnnitm  tympani.  Be- 
tween the  epiotic  cornua  the  supraoccipilal  border  is  concave  The  middle 
of  the  parietal  region  Is  concave. 

The  orbits  are  large  and  have  prominent  rims,  which  separate  a  concave 
interorbltal  region,  which  is  less  tlian  half  at  wide  as  the  longpst  (antero- 
posterior) diameter  of  the  orbit.  Tlii'  rim  is  most  prominent  at  the  tVont  of 
the  orbit,  anterior  to  wliich  the  side  of  the  muzzle  Is  somewhat  swollen. 
There  is  no  canthus  rostralis  ;  in  its  Kieud  there  is  a  concavity  behind  the 
nares,  with  an  intervening  swelling  just  behind  the  latler.  These  are 
equally  lateral  and  superior  in  their  presentation.  The  middle  of  the 
muzzle  is  slightly  concave,  with  a  low  mediavi  longitudinal  ridge.  If  there 
be  any  sculpture  of  the  surface  of  the  cranial  and  mandibular  bones.  Il  must 
be  sliglil ;  where  the  thin  layer  of  flue  grained  matrix  which  Invests  it  lias 
been  removed,  it  is  iimootb. 
The  crowns  of  the  teeth  are  ratlier  slender  ;  one  from  the  posterior  purl 
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of  the  prcmaxitlBry  bone  does  not  disiitny  any  cutting  edges  nor  facets. 
The  grooves  of  inflection  are  strong,  and  extend  vrell  towards  the  apei. 
hut  tliey  are  not  numerous. 

MeaturfToenU.  H. 

Length  or  skull  from  m'uzle  to  epiutlc  angle lOO 

■'  "  supraoccipital 090 

■'  "  "  front  of  orbits (MS 

"  "  "  nares  (axial) 012 

Width  of  skull  at  extremities  of  quadrates 088 

'■  "    between  epi otic  angles 035 

orbits 015 

"   at  front  of  orbits 006 

"  "    between  nares 015 

Long  diameter  of  orbit 025 

Front  tlie  same  locality  and  horizon  as  tlie  last  species. 

Cricotus  HETEROCLiTtrs  Cope. 
Proceed.  Academy  Philada.,  1875,  p.  403.    American  Naturalist,  Slay, 
I87d  (published  April  22dt.  p.  319. 

Specimensof  a  nunibcrof  individuals  probably  referable  to  the  above 
species,  exhibit  many  of  its  cliaractcrs.  These  are  very  remarkaltle,  and 
indicate  another  type  of  vertebral  column  iieretofore  unknown. 

The  inlerceutra  are  more  largely  developed  llinn  in  any  other  gently 
having  the  form  and  proportionsof  the  centra  in  Ihe  caudal  region,  and 
being  but  little  smalliT  in  otlier  portions  of  the  column.  In  the  prepeivic 
region,  the  true  centra  only  bear  neural  arches,  which  are  articulated,  and 
bear  short  diapophysca  at  their  base.  On  the  caudal  region  they  siiare  the 
neural  arches  with  the  intercentra,  while  the  latter  bear  the  continuous 
chevron  bones  exclusively.  The  neural  spines  are  well  developed,  and  not 
proionj^cd,  in  lH>th  regions.  The  ribs  are  robust,  and  the  abdomen  ia  pro- 
lected  beneath  by  a  series  of  long,  narrow  and  flat  scales,  which  form  im- 
bricated clievrons  direcied  forwards  at  tlie  middle  line. 

The  phalanges  are  short  and  wide,  with  but  slightly  condyloid  articula- 
tions. The  disial  one  is  very  short,  and  terminates  in  a  narrowed  obtuse 
projection,  somewbat  like  those  of  man,  but  shorter. 

A  cranium  wliich  accompanied  the  portions  of  the  trunk  al)ove  described, 
may  belong  to  ibe  same  species.  I<  is  that  of  a  Labyrinthodont  in  some 
degree  allied  to  TremaUmauriii.  lis  form  is  elongate  and  the  orbits  are 
behind  tlie  middle.  The  mandibles  do  not  exhii'lt  prominent  angles,  and 
the  epiolic  angles  arc  not  dislinguisiied  by  a  notch  fWiiii  the  posterior  bor- 
der of  the  os-quadralum.  The  epiotie  bones  and  two  suprnoccipltals  form 
the  poGierior  boundary  of  the  table  of  the  cranium  ;  anterior  to  which  the 
usual  parietals  and  pieroiics  extend  to  the  fninials  and  post-fronlals.  Be- 
low the  hitler  is  the  ixislorbital,  which  is  Ijounded  behind  by  the  squamosal 
isuprasquamosiil,  Owen,  Palaiontology,  p.  176).  The  quadrato  jugal  is 
possibly  distinct  from  the  hirge  malar.     There  is  a  "  lyra"  of  two  giroovei, 
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which  are  widelj  separated  on  the  anterior  part  of  ilie  muzzle,  and  which 
conrerge  in  front  of  the  orbits,  which  tliey  barely  reach.  Another  groove 
occupies  Ihe  inferior  margin  of  the  dentary  bone.  There  ia  a  deep  auricu- 
lar foMabeneatb  the  epiolicond  posterior  part  of  the  pterotic  bonea.  Tbere 
is  but  one  series  of  teeth  on  each  maiillnry  nud  denlary  iKine  exposed  by 
the  present  condition  of  ttie  specimen.  The  teetb  are  subequal,  gradually 
increasing  in  size  anteriorly  where  tlielr  long  dinmcturB  arc  transverse  to 
the  axis  of  tbe  denlary  bone.  The  surface  of  the  cranial  bones  U  not 
strongly  sculptured.  Posteriorly  it  is  rather  closely,  and  anteriorly  it  is 
sparely,  punctate.  '  The  sculpture  of  the  lower  jaw  is  similar,  escept  that 
it  is  smoother  posteriorly. 

Aa  this  species  has  been  already  described,  further  detail  is  not  now 
given.  The  present  specimens  abow  that  the  species  was  founded  on  a 
caudal  intercentrum,  and  that  the  C.  ducophor-ai''  was  founded  on  dorsal 
intercentra.  They  also  abowtliat  my  original  reference  of  loose  phalanges 
to  this  genus  was  correct. 

Zatracbvs  sebbatus.  Gen.  et  sp.  nov. 
Ghitr.  Qtn.  The  e.Yistence  of  this  genua  is  demonstrated  by  various 
fragments,  the  most  chamctcrislic  of  which  is  a  portion  of  a  maxillary 
bone.  This  probably  belonged  to  a  siieciea  of  the  order  Blegocephali,  but 
whether  to  the  Ganocephalona  or  Labyrinthodont  division  is  uncertain, 
though  the  evidence  is  in  favor  of  the  former.  The  teutb  are  ia  a  single 
series,  and  their  bases  are  ancbyloaed  to  the  botlom  of  u  shallow  groove. 
The  exl«rDal  boundary  of  this  groove  la  more  prominent  than  the  internal, 
so  that  the  attachment  of  the  teeth  is  shortly  plcurodont.  The  teeth  have 
conic  crowns,  and  have  basal  grooves  indicating  the  dentinal  inflexions 
common  to  this  group.  The  maxillary  and  other  bones  are  characterized 
by  their  strong  sculpture,  in  the  former  the  ridges  being  developed  into 
prominent  tubercles  in  various  places. 

ChaT.  Specif.  The  horizontal  expansion  of  the  maxillary  bone  is  a  char- 
acter of  this  species,  ao  that  ita  plane  forms  an  i>htuse  angle  with  that  of 
the  long  axes  of  the  teeth.  It  presents  no  palatal  lamina.  The  leeth  are 
separated  by  intervals  of  greater  width  than  the  diameter  of  the  base. 
The  border  of  the  bone  above  the  teeth  is  thickened,  and  the  ridges  are  de- 
veloped into  numerous  tubercles,  Tlicsc  project  extermill)'  so  as  to  form 
a  prominent  serrate  margin  entirely  overhanging  the  external  alveolar 
iMrder.  The  ridges  diverge  inwards  in  a  radiating  manner.  The  surface  is 
otherwise  iireg'ilnr  from  the  presence  of  a  deep  fossa  on  the  outer  side 
within  the  inner  alveolar  border. 

MeaiiaremenU.  M. 

Length  of  fragment 018 

Width    "        "       018 

■'        "        "       alveolar  groove 003 

Length  of  prominences  beyond  alveolar  border 003 

Diameter  of  a  looth  basis 001 

Three  teeth  in OW 

•  Proceed.  Aroer.  Phlios.  Hue.,  1M7B,  p.  1SB. 
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Stf  Aiupriciiii  Niituralisi,  Mivy  (April  23).  1878,  p.  328. 

This  (!(!ini»  is  refurred  lo  lUe  Qaanetphnl'i  uf  Owon,  as  a  Steaoceplul 
Biitraclikn  with  vertebral  ceuira  represented  by  sejiarate  cortical  <»siSca' 
tions,  ant]  willi  the  chorda  dorsalis  persistent  in  the  twsioccipilBt  regiuD, 
The  iHiBioccipital  bone,  although  ossified,  BUp|>orla  no  condyles  properly  so 
called,  hut  a  cup-tike  articulation  Tor  the  first  vertebra,  like  that  of  fisbei, 
but  which  is  perforate  for  the  chorda  dorsalis.  Ii  possesses  the  other  cbir- 
acters  of  the  suborder  in  the  presence  of  zygapophyses  and  of  the  quadralo- 
Ju^l  arch. 

Char.  Oen.  The  centrum  is  represented  by  three  cortical  ossifications  of 
the  chords -shcuth.  a  median  inferior,  aniJ  two  lateral.  The  Inleral  ]>\ecn 
arc  quite  distinct  from  each  other,  and  arc  in  coniAct  with  the  neurMpopli- 
yaes  atiore,  and  the  posterior  border  of  the  median  ecgmenl  in  fronL 
The  neural  arch  Joins  chiefly  the  lateral  elements,  but  is  in  siiglit  contact 
with  the  lateral  summits  of  the  inferior  element.  The  halves  of  the  nenral 
arch  are  coiissified,  and  support  well  developed  zygnpophyses,  but  no  neural 
spine.  A  lateral  expansion  of  the  base  of  the  neurapophyses  represents  the 
diaiKiphysiB.  but  it  is  hurizimtal  and  thin. 

The  cranial  bones  are  sculptured  with  pila  and  reticulate  ridges.  The 
parasphenoid  bono  is  flat.  The  external  niMlrils  are  lar^e  and  superior, 
and  not  anterior.  The  angle  ol  the  mandible  is  little  pixxluced,  and  the 
glenoid  cavity  is  transverse  and  wilier  at  the  inner  than  the  external  c\- 
(remity.  The  inner  wall  of  the  mandible  descends  from  the  glenoid  fossa, 
including  wiih  (he  horizontal  outer  wail,  a  deep  Internal  pterygoid  fossa. 
No  coronoid  bone  or  process.     Symphysis  short. 

The  teeth  exhibit  the  inflected  dentine  of  this  and  nllled  groups.  So  lar 
as  preserved,  they  are  simply  conic,  but  there  are  none  with  the  apice? 
complete.  There  are  two  series  on  each  side  of  Ihe  upper  jaw,  both  of 
which  consist  of  lai^r  teeth  at  their  anterior  portions.  The  anterior  teeili 
of  the  inner  mw  beneath  the  external  nares.  are  much  the  largest.  A  tbia 
bilateral  bone  fVom  some  part  of  the  roof  of  the  mouth  supports  some  large 
teeth,  and  a  row  of  small  ones  diverging  from  tbem  on  each  side.  The 
mandibular  teeth  arc  In  one  principal  scries,  and  become  a  little  larger  an- 
leriarly.  Near  the  symphysis  there  are  on  each  side,  within  the  external 
row,  one  or  two  large  teclh.  The  ribs  arc  short  and  little  curved,  and 
they  have  flat  expanded  heads.  They  are  attnclied  lo  the  diapiipbyaial 
expansion  of  the  neural  areb.  Such  limb  bones  as  are  preserved  arc  with- 
out condyles,  and  are  of  relatively  small  size. 

Trimfrnrharltiii  differs  from  Arckegonannif  in  the  ossification  of  the 
basicranial  elements :  in  the  absence  of  attached  neural  spines,  and  in  the 
regular  and  definite  tiipartiie  ossification  of  the  chorda- sheath.  The  form 
of  the  cranium  of  TrimernrhachU  is  unknown. 

Char.  Specif.  Tliere  are  two  large  tusks  at  the  anterior  extremity  of 
the  inner  superior  row  of  Icelh,  and  two  similar  ones  on  the  plate-like  ele- 
ment alMive descrilwd.  The  inferior lM)rder  of  llie  mandible  rises gradtlally 
posletiorly  to  below  the  posterior  liorder  of  the  glenoid  cavity,  behind 
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whicli  is  a  short  vertical  and  compressed  angular  process,  wbicli  is  round- 
ed  Id  profile.  TLere  in  a  p]itcli  of  small  leelli  inside  of  the  posterior  ex- 
tremity of  Ibe  maodibular  series.  The  innudiblc  close.:  inside  of  the  pos- 
terior part  of  thequadrato-jii^ul  arch.  There  is  a  groove  near  the  InDcr 
miirgin  of  the  iDferior  face  of  the  raandilile  ;  external  to  this  Ihe  surface  is 
marked  with  elongate  shallow  pits.  The  sculpture  uf  the  external  Bide  of 
the  ramus  is  less  proaouuced,  and  the  pits  are  smallest  Dear  the  angle. 
Thepitsof  the  topof  thecrauium  are  coarse  and  well  defined.  The  frag- 
meal  of  nmxillary  bone  is  broken  off  four  teeth  behind  Ibe  tusks,  and  the 
neural  opening  bus  coniracied  but  little  at  that  point.  The  sculpture  of 
the  anterior  |x>rtion  of  tbe  maxillary  la  coarsely  reticulate. 

The  diapopbyses  of  Ibe  cenlrum  are  oblique  rhomboids  in  form,  the  an- 
terior upper  side  reeeivinjt  tbe  neural  arcb.  The  external  surface  is  con- 
cave and  smooth.  Tbe  median  element,  which  I  call  the  iniereenirum,* 
is  a  crescent  wilb  subacute  liorns,  which  terminate  below  tbe  anterior  part 
of  the  posterior  zygapopbyses,  Tbe  inferior  surface  is  slightly  angulate, 
with  two  low  1  ate ro- inferior  ridges,  and  sometimes  a  low  median  one.  The 
surface  between  them  is  itelicatcly  reticulately  sculptured.  Tlie  neural 
arcb  is  oblique  and  highest  beliind.  The  combined  neurapopliyses  rise 
rather  abruptly  behind  the  anterior  zyRapophyaes  with  an  obiuse  and  con- 
vex  margin.  They  tben  descend  ip  an  arc  to  ibe  extremities  of  the  poste- 
rior zygaiKiphyses,  diverging  downwards  and  separated  hy  an  open  groove 
which  was  doubtless  the  l>asis  of  iillitchment  of  tbe  cartilage  which  repre- 
sented the  neural  spine.  External  surface  of  tbe  neuraiwphyses  smooth. 
The  zygapopby sea  h live  little  lateral  expansion,  but  are  well  defined  and 
prominent  an tero- posteriorly.  Tlie  processes  which  I  have  alluded  to 
above  as  diapophyses,  may  ncil  lie  such,  as  they  are  simply  tmnsverse  ex- 
pansions of  the  anterior  inferior  portion  of  Ihe  neurapopbyses.  whose  pos- 
terior border  articuliites  with  tbe  lateral  diapitphyses  of  the  centrum. 

The  basioccipiial  condyloid  fossat  is  transversely  bcxngonal  in  outline, 
the  superior  border  being  deeply  notched  by  the  superior  pi>rtion  of  tbe 
fatta  chorda  dartalit.  The  articular  surface  itself  is  runnel-3ha|>cd.  The 
paraspbcnoid  bone  advances  far  posteriorly  under  tbe  basioceipital.  It  ex- 
pands into  an  acute  angle  on  each  side  below  ibe  prootic,  and  then  con- 
tracts, BO  that  its  sphenoid  region  is  narrower  than  its  occipital  extremity. 
Its  surface  Is  slighlly  concave. 

J/easuwnwm'j.  M. 

Depth  of  maxillary  bone  at  middle  uf  nares ..  .031 

Width  of  pahtial  surface         "  ■'      014 

Six  maxillary  teelb  "  "      014 

Diameter  of  an  anterior  maxillary  tooth 003 

tusk  of  inner  row 004 

Length  of  ramus  mandibuli  to  anterior  border  of  inter- 
nal pterygoid  fossa 058 

Depth  of  do.    at  do 023 

•  American  NBlura11«i.  May.  Irnn.  p..'l2* 
t  Ttiln  term  la  used  at  preterable  In  thU  case  to  that  ofocclplul  condyle. 
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Mtaturetntnt*.  H. 
Length  of  ramus  nuDdibuH  to  posterior  border  of  inter- 
Dai  pterygoid  Tossa 013 

Depth  of  ramus  mandibull  at  do 016 

'■  "  ■■         .110  from  angle 016 

Sin  posterior  maudibular  tcetli  in Oil 

TraDsverse  extent  ol  glenoid  cavity 013 

"         diameter  of  condyloiJ  fossa  of  occiput 019 

Vertical  diameler  of  do 013 

Oreatest  widtb  of  parasplieDoid 034 

TLickncBSof  do,  at  spbenoid  tH>rtlon 0035 

Three  vertcbne  (measured  below)  in 043 

Chord  of  intercentrum 018 

Length  of  intercentrum  below 010 

Thickness  ■■  ■'     003 

Total  lengtb  of  neural  arch 017 

Elevation  of  do.  above  posterior  zygapophy sea 006 

Expanse  of  anierior  zygapophyses 007 

Long  diameter  of  lateral  diaitophysis 012 

Sliort         '•  "  "        003 

Ltngth  of  a  rib 031 

Widihof  headof  do 008 

This  species  was  abundant  during  the  Permian  period  in  Texas,  Judging 
from  the  number  of  Individuals  included  in  my  collection. 

Rhachitomus  v&lekh.  Gen.  et  ap.  nov.  Ganocephalomm. 
ChiiT.  Gen.  These  are  derived  excluaively  from  vertebrse,  which  appear 
to  belong  to  only  one  species.  Four  is  the  largest  number  which  has  been 
found  consecuiivoly  in  any  oiieindiviiluat.  Isolated  portions  of  the  vortebne 
being  more  abumlanl.  From  these,  characters  of  an  interesting  genua 
allied  to  THmtrorliachii  may  be  derived. 

Each  vertebra  consists  of  two  segments,  —an  intercentrum  and  a  neural 
arch.  The  true  centrum  Is  wanting  in  the  specimens  at  my  disposal,  and 
the  inlcrcenlrum  supports  iMrlions  of  two  adjacent  neural  arches.  With 
these  it  shares  the  interverlebral  articular  face  usually  borne  by  the  oen- 
Irum.  Each  articular  face  is  thus  divided  into  three  portions,  one  third 
belonging  to  each  neurapophysis,  and  one  third  to  the  intercentrum.  Be- 
tween these  the  course  of  the  chorda  dnrsalia  is  unobstructed.  Neural 
spiue  present,  coossifled.  Diapopliysis  large,  with  a  subverlical  tuberco- 
lar  costal  face.     Zygapophyaca  well  developed. 

The  absence  of  centrum  and  presence  of  neural  spine  and  articular  faces 
on  the  neurapophysca.  with  the  well-developed  diapophyacs.  disiingabh 
this  genus  from  Trimererhtichii.  The  large  iutercentra  and  articular  faces 
of  the  neural  arch  distinguish  it  from  Arehegotaurut. 

GhitT.  Sparif.  The  Hfiachitomug  salens  is  a  much  larger  apedes  Iban 
the  THiiieriirharhit  iru-igniK.  equaling  or  exceeding  the  Empedoelet  alaiui. 
The  intercentra  are  very  robust  ;  the  posterior  face  is  nearly  straight, 
while  the  inferior  border  of  the  anterior  face  curves  backward  to  meet  the 
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fonuer  at  ui  angle.  The  inferior  face  is  convex  Iranaversely.  and  slightly 
concave  an lero  posteriorly.  Tlie  tubercular  rib  fucels  are  otuI,  and  are 
narrawed  downwards  and  forwardB.  The  side  of  llie  neura|>oplijsi3  de- 
ecribes  a  curve  whicli  rises  a  little  to  the  superior  part  of  the  extremity  of 
the  diaiMtpliysis.  The  zyga[>opfiysial  surfaces  are  as  wide  as  long,  and  a 
little  oblique.  The  neural  spine  is  not  very  elcvaled,  and  is  very  robust ; 
its  section  is  a  Inngiludiaat  oval.  Its  summit  is  truncated  and  thickened 
laterally. 

Meaturetneittt.  M. 

r,.       .       ,.  .         .         (transverse 035 

Diameter  of  intercenlrum  {  ,  .„„ 

I  aniero-posterior 023 

Expanse  of  diapophyses 078 

Length  of  tubercular  surface  of  do 032 

EieTSlion  of  neural  arch 071 

spine 040 

Aotero-posterior  dtamelcr  of  summit  of  do 044 

Ctenodcs  PEKipnioN,  Bp.  nov. 
This  large  species  ia  indicated  by  a  fine  palatal  lootli  of  the  left  side.  Its 
outline  approaches  that  of  a  right-angled  triangle,  hut  the  hypothenuBO  is 
deeply  incised  by  the  interradial  nolches.  The  plale  is  ralher  thin,  and 
ia  moderately  concave  on  the  inferior  Gice.  The  ridges  number  seven,  all 
of  which  are  directed  <mtwards  and  forwards.  They  are  separated  by 
strong  grooves,  and  have  a  i>erfectly  smooth  and  uniform  crest,  and  he. 
come  more  clevaied  at  the  distal  extremities.  The  latter  are  steeply  de- 
curved  and  serrate,  both  faces  being  invested  with  a  polished  cnAmcMike 
layer.  This  substnnce  is  only  visible  in  an  edge  view,  nnd  covers  one-half 
the  depth  of  the  margin,  being  excavated  by  the  eslrcniitics  of  the  radia- 
ting grooves.     The  superior  face  is  flat.  , 

Tiie  absence  of  serration  from  the  radiating  ridges  of  this  s|>ccies  is  a 
striking  feature,  allying  it  lo  the  genus  Ptyonodus*  where  the  teeth  are 
wanting. 

ifeaiiirementt.  M. 

Length  of  dental  plate. 037 

"Width    ■■  ■■        018 

Thickness  at  inner  border 005 

"         "  esternai  border  of  penultimate  crest 007 

From  the  same  locality  as  the  species  above  described. 

CTENODtra  POKRECTUB.     8p.  nOT. 

Two  leelh  of  tlie  left  palate  indicate  this  species.  The  Umih  is  char- 
acterized by  the  emuil  number  of  its  crests  (sii).  of  which  only  one, 
the  very  small  first,  is  directed  backwards,  and  the  last  four  are  di- 
rected forwards.  The  crests  are  separated  by  deep  grooves,  which  ter- 
minate in  deep  emarginations.  Tlie  anterior  crest  is  produced  much 
beyond  the  extremity  of  Ihe  penultimate,  and  the  latter  as  much  he- 
•Proceed.  Amer.  Phlloa.Soe.,  inr,  p,  192. 
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joai  the  fourtli.  The  eslreniitics  nr  the  crests  cxtcod  obliquely  U>  tbeir 
bases,  and  8upi>ort  four  or  live  demifonn  processes.  The  dense  eh  in  in  g  Injer 
extends  inwards  as  far  as  tlie  bases  of  Ihe  serrate  ponioDS.  Tbe  inner 
foce  of  the  anterior  crest  is  oblique,  and  tlie  posterior  inner  border  curves 
outwards  to  l)cliind  the  tirsl  crest,  leaving  a  shetf-like  coiUinuatioD  of  the 
palatal  surf^ee  of  tbe  luoth. 

MMnjtremtmti.  H. 

Length  of  tooth 038 

Width  at  third  crest 015 

Depth  opposite  third  crest 004 

Tills  species  roust  be  compared  with  C.  fo>*alu«  Cope,  and  C.  ierratu4 
Newb.  The  latter  is  a  wide  tooth  witii  less  oblique,  and  fulij  serrate 
crests.  The  fornivr  is  a  narrow  si>ecies,  but  tbe  anterior  crests  are  not 
nearly  so  extended  :  it  is  deeper,  and  the  inner  side  il  vertical,  and  with- 
out the  posterior  [lalatal  lamina  seen  in  the  two  species  named. 
Ctekodub  DI&I.OPHCS.  Sp.  uov. 
Represented  by  a  single  lel\  tooth  in  eicellent  preservation.  Its  charac- 
ters arc  very  marked.  It  is  of  narrow  form,  and  has  more  nuroetous  crests 
than  any  other  known  American  species.  They  number  ten,  and  there  are 
two  or  three  other  rudiiiietital  ones  at  the  |M>sterior  extremity.  They  are  all 
more  transverse  llian  usual,  five  being  directed  forwards,  and  five  slightly 
backwards.  The  crests  are  acute,  but  the  grooves  and  emargi nations  are 
not  very  deep.  The  crests  arc  entire,  except  at  the  obliquely  truncate  dis- 
tal extremities,  where  there  are  from  two  to  four  dentations.  The  shining 
layer  does  not  extend  within  these.  Tbe  inner  border  of  the  tooih  is  ver- 
tical, excepting  posteriorly,  where  the  inner  border  of  the  cre«lbearing 
portion  turns  outwards,  leaving  a  narrow  ledge  of  the  palatal  face.  The 
latter  is  concave  in  cross  section, 

Meai'irementa.  M. 

Lengtli*<.004  at  one  end  inferential) 033 

Width  at  fifth  crest  010 

Depth  opposite  Hfth  crest 004 

It  is  not  neceiisary  to  compare  tliis  species  with  any  other. 
OnsBttVATIONH  ON  THE  PBLTCOSArmiA. 

In  addition  to  the  type  of  humerus  described  under  the  head  of  the  genus 
CUp»ydropt,  several  other  remarkable  forms  occur  in  the  collection,  which 
are  probably  referrable  to  the  various  genera  of  Pelyeotauria.  I  give 
tbe  following  tabular  analysis  of  them  : 

^.  No  condyle  ;  a  supracondylar  foramen.     No  special  proximal  articu- 
lar surfaces. 
No.  1.  (.Glcp»adriip») Specimens,  6. 

A  A,  Condyles  and  supracondylar  foramen. 
(1.  The  Shan  uninterrupted. 

No.  2.  Condyles  longer  ;  smaller Sp,  6. 

No.  3    Condyles  wider  :  larger    Sp.  4. 
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aa.  The  Bliaft  intemtpted  bj  a  promiDeut  dlagoDal  ridge. 
Tfo.  4.  Epicondyles  and  ridges  enormous Sp.  1. 

AAA.  No  supracoDdylar  fossa;  condyles  as  is  ^,{. 

No.  5.  Form  more  slender. 8p.  8. 

So.  «.  Form  mote  robust Bp.  1. 

The  above  humeri  represent  three,  and  perhaps  four  genera,  which  have 
)>een  probably  already  named  from  crania  or  vertebra  in  the  preceding 
pages.  No.  1  bas  been  already  identified  as  belonging  to  the  Cleptydropi 
natalu.  Nos,  3  and  8  are  generally  similar  to  the  type  referred  by  Meyer 
to  the  Eurotaurut  of  Fischer,  which  had  been  previously  described  as 
Mammalian  by  Kutorga  ;  but  the  epicondylee  are  more  largely  developed. 
Humerus  of  form  No.  4  is  very  remarkable,  resembling  In  some  degree 
that  of  a  mole,  being  exceedingly  robust,  and  having  the  muscular  inser- 
tions enormously  developed.  It  doubtless  belonged  to  a  fi^ssorial  animal, 
possessing  great  power  in  the  anterior  limbs.  If  ne  search  for  vertcbne 
presenting  features  corresponding  to  such  a  mode  of  life,  we  sitrze  at  once 
on  those  of  the  genus  BiaptdocUt.  Here  the  elevated  roof-like  character 
of  the  zygapophysea  and  the  connecting  platform  suggest  protection  against 
superincumbent  weight,  while  additional  strength  is  obtained  by  Ibe 
hypoephen  articulation  below  them.  The  short  wide  neural  spine  is  high- 
ly appropriate  also  to  subterranean  habits.  It  is  also  probable  that  the 
animals  possessing  the  humeri,  flrom  No.  2  to  No.  6  inclusive,  were  all 
more  or  less  fossorial.  Humeri  Nos.  S  and  6  have  the  characters  of  Nos. 
'2  and  3,  but  the  supracondylar  bridge  is  wanting,  and  the  Internal  eplcon- 
dyle  not  quite  so  much  expanded. 

The  division  Pelf/cotauria  Is  established  primarily  on  the  genera  CUpty- 
dropt  and  Dimetrndon.  but  their  cranial  structure  renders  it  highly  proba- 
ble that  Ei-.toeyTMdoH,  Parwtichut  and  Bvlotaurut  belong  to  it.  It  is  also 
probable  that  the  genera  Emped<Kle»,  ET/Aolophoritt  and  others  determined 
from  vertebne  belong  to  It,  as  the  latter  are  frequpntly  accompanied  by 
pelvic  bonesof  the  type  of  that  of  Dimetrodon.  All  the  genera  known 
from  teeth  and  crania,  are  of  carnivorous  habit,  excepting  Baloiaum*  and 
Biadeftet;  they  may  be  referred  to  a  single  family  on  this  account,  which 
I  call  the  OUptydropida.  Boloiavrut  will  form  the  typo  of  another  fam- 
ily characterized  by  the  transverse  position  of  the  crowns  of  the  teeth,  un- 
der the  name  of  Boloiaitridm.  Prof  Owen  has  named  a  group  of  Triassic 
and  Permian  reptiles  the  Thtriodonta,  characterized  by  the  mammal-like 
differentiation  of  the  Incisor  and  canine  teeth.  The  animals  thus  referred 
by  Prof.  Owen  probably  enter  my  suborder  of  Pslycotauria,  although  the 
structure  of  their  pelvis  remains  to  be  ascertained.  If  so,  they  correspond 
with  my  Ol^iydropida,  since  Prof  Owen  does  not  include  herbivorous 
forms  in  his  division.  As  it  is  plain  that  the  herbivorous  and  carnivorous 
types  belong  to  the  same  order,  and  probably  suborder,  it  becomes  neces- 
aary  to  subordinate  the  term  rhtriodtmla  to  that  of  Pttyeotauria.  To 
another  divirion  of  reptiles  from  the  Bouth  AfKcan  Trias  typified  by  the 
PBOC.  AMBB.  pHiLos.  Boc.  xvti.  101.  8h,    pbintbd  hat  18,  1876. 
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geous  PareiaiauruiOw.,  he  gives  a  siiecial  anme,  ezpressiT«  of  the  deeply 
impressed  surfaces  of  the  ceutra  occupied  by  the  remains  of  the  chordm 
dorsalis.  As  this,  or  tiie  |>erforate  condilioa,  is  characteristic  of  all  of  the 
Pdyroiauria,  it  is  probable  that  it  is  present  in  Prof,  Owen's  TJtfTodotUia 
also.  It  is  also  evident  that  since  the  dental  characters  of  Pairia^aurut 
do  not  serve  to  diBtinguish  it  as  an  order  from  the  genera  with  diBtinci 
canine  teeth,  this  group  also  must  be  looked  upon  as  a  »ul)di vision,  per- 
haps of  ramily  value,  of  the  Pelgcoiaurut  or  other  parts  of  the  Bbyncho- 
cephalooB  order. 

The  Texan  genera  of  this  group,  so  far  as  yet  known,  are  about  eqiully 
related  to  the  Ural  and  South  African  types.  The  age  of  the  former  deposit 
is  the  Penuian,  which  includes,  according  to  Murchisou,  the  Todttiegende 
andZeclisIeinof  Thuringla.  Tbeage  of  the  South  AfVican  beds  is  uncertain, 
but  is  suspected  by  some  authors  to  be  Trisssic,  aud  by  Owen  to  be  Paleozoic. 
In  discussingthe  age  oftheOItfpaydropishales  of  Illinois,  which  liad  been  re- 
ferred to  the  coal  measures  by  all  previous  investigators,  I  lef^  the  question 
open  as  to  whether  they  should  be  referred  to  the  Permian  or  Triassic 
formations.  *  The  evidence  now  adduced  is  sutBcient  to  assign  the  forma- 
lion,  as  represented  in  Illinois  and  Texas,  lo  the  Permian.  Besides  the 
saurian  genera  above  mentioned,  the  existence  of  the  ichthyic  genera 
Janatu",  CUnodai  and  Diplodm,  in  both  localities,  renders  this  conree 
necessary. 

Theses. 

1.  The  horizon  of  the  Cleptgdropi  shales  of  Illinois  and  correspond- 
ing beds  in  Texas  is  Permian. 

2.  That  this  period  witnessed  an  abundant  life  of  land  and  ichthyic  Ter- 
tcbrata.  the  former  consisting  of  Rhynchoccphallan  reptiles  and  Btego- 
cephaloiis  Batraehii. 

8.  Thatlntheland  vertebrata  of  Ibis  period,  theampbiplatyan,prDCffilnns, 
and  opisthocieloiis  types  of  vertebral  articulation  were  unknown,  and  thst 
the  vertebral  centra  arc  either  deeply  ampblccelous  or  notochordal. 

4.  That  in  the  case  of  both  the  Rhynehoctphalta  and  Bltgoftphali,  a  spe- 
cialised denlitioD,  and  in  Ibe  former  order,  a  specialized  limb  structure,  were 
superadded  to  this  imperfect  vertebral  structure. 

5.  That  in  the  primitive  land  FfrMArafaof  the  Permian,  the  placeof  the 
vertebral  centrum  was  occupied  by  two  elements,  the  centnim  and  inler 


6.  That  the  intercentrum,  fr'om  a  position  of  primary  im[>ortaiice,  as  in 
Rhaehitomii»  and  TrimeTorhachii,  became  reduced,  and  finally  mostly  ob- 
literated, but  that  it  remaiUB  at  tlic  present  day  in  the  anterior  dorsal  re- 
gion of  some  LacfTtilia,  and  us  the  chevron  bones  of  most  reptiles  and 
some  mammals. 

'  Procei^lngs  Academy  PblladeJptilM,  1675,  p.  ti&. 
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Some  Mifroicopical  Ohiervatiom  of  the  Plionograp/i  rteord. 
Bt  Pebsifor  Phaz.br,  Jr.,  A.  M. 
iliead  bsfore  Ihe  American  Philotophieat  SofUtu,  April  5(ft,  1878.) 
As  soon  as  the  first  wouder  and  delicht  at  the  perfonnance  of  the  phono- 
graph had  comuienced  to  subside,  physicjets  immediately  set  about  think- 
ing in  what  way  tliis  instrument  could  aid  in  tlieir  genera)  reeearclies. 

Thia  wonder  was  very  uaturnl.  and  it  was  greatest  among  tiiose  most 
versed  in  acoustics  ;  for  it  was  a  curious  question  why,  with  alt  the  elabor- 
ate and  delicate  apparatus  in  tlie  world,  with  tite  profundity  of  Jls  design- 
era,  and  the  ambition  of  Its  employers  ;  with  the  attention  of  mankind  di- 
rected BO  long  to  the  problem  of  producing  inanlmaie  articulate  speech; 
and  after  the  production  of  a  permanent  record  of  the  characters  of  the 
sound  waves  of  human  voice  upon  smoked  glass,  no  one  had  hit  upon 
so  BiiDple  an  expedient  for  producing  a  record,  which  can  be  used  to  repm- 
duce  the  sound- 

The  apparatus  which  Mr.  Edison  has  employed  is  a  cylinder  covered 
with  thin  foil  on  which  the  blunted  end  of  a  needle  or  stylus  Impinges.  The 
impression  made  by  the  point  of  the  needle  in  the  soft  lead  paper  depends 
upon  the  path  which  thai  point  waa  describing  at  tlie  moment  when  the 
i  mpresslon  was  made.  By  turning  the  cylinder  with  uniforin  motion  so  that 
the  needle  traverses  a  helical  groove  traced  on  its  surface,  at  the  same 
rate  both  when  speaking  and  causing  the  instrument  to  speak  ;  the 
point  of  the  stylus  will  travel  over  the  simie  or  nearly  the  same  path,  and 
the  motions  transmitted  by  the  point  to  the  centre  of  the  diaphragm  will 
be  nearly  the  same  in  kind  (though  feebler  in  force)  as  before. 

It  was  natural  at  once  to  think  of  investigating  the  forms  left  by  the 
itylua  in  the  soft  lead  foil  under  the  inicroscojie,  and  tliis  has  been  done. 

The  following  remarks  are  oflered  simply  as  a  email  contribution  to  an 
investigation  which  is  clearly  destined  to  occupy  the  minds  of  some  of  the 
ablest  physicists  for  a  long  time  to  come. 

By  the  kindness  of  Dr.  Plush  (Superintendent  of  the  Philadelphia 
Local  Telegraph  Company),  the  following  experiments  were  tried  on 
his  agparatuBj  A fter_  repeating  the  vowels  and  dipthongs  A  (ah),  £ 
Cay),  I  (ee),  O  (oh),  U  (oo),  01,  OW,  a  (as  in  hat).  6  (as  In  bed),  1  (as 
in  Aim),  o  (ss  in  Tobiai),  u  (as  in  put),  frequently  enough  to  produce  as 
uniform  a  result  as  possible.  Dr.  Plush  spoke  them  into  the  mouth-piece, 
leaving  spaces  between  each  vowel  and  the  end  of  the  series  ;  so  that  there 
was  oo  difficulty  in  picking  ont  the  different  sound -records. 

This  record  Mas  then  allowed  to  speak  lita  pronunciation  twing  carahjlly 
noted  and  where  necessary  Improved  by  another  trial)  two  other  records 
were  added,  thus  Ailing  up  one  sheet  of  the  foil  or  matrix.  When  the 
articulation  was  deemed  satisfactory  the  following  records  after  having 
been  made,  were  not  subjected  to  the  touch  of  the  stylus  for  fear  of  oblit- 
eiating  or  partially  obscuring  them. 
These  matrices  were  mounted  on  slips  of  glass,  and  were  carefully  exam 
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ined  under  a  low  power  of  the  microacope,  the  begiDDing  and  eod  of  tbe 
record  made  by  each  Towel-Bound  lieingdeBignated,  by  the  letter  appropriate 
toil. 

Id  order  to  exhibit  these  records,  a  ftirther  modiflcadoD  r>rtUe  mounting 
was  made.  The  separate  sounds  were  cut  trom  tlie  glass,  separated,  anil 
glued  in  vertical  lines  upon  the  glass. 

By  means  of  reversing  the  direction  of  the  projecting  micro«coi>e  and 
iliuintnating  this  record  airongly  by  the  condensers  alone  (a  system 
of  megascope  projection  well  performed  by  Mr.  Holman,  of  the  Frank- 
lin Institute),  not  only  ure  the  impressions  on  the  foil  rendered  distinct- 
ly visible  iiut  a  line  of  them  can  be  brougbt  into  focus  at  once  and  tbeir 
local  ikiid  accidental,  compared  with  their  fundamenial  and  important  dif- 
ferences. 

The  wood  cut  below  will  ex])laiti  the  nature  of  these  difterencas  : 


*Tho  cbaracleristic  of  Ihe  sound  A  will  be  observed  to  be  an  alternation  of 

■Toil  clayn  niter  the  above  abnerva lions  were  made  my  uttentlon  wua  called  la 
an  arllcle  of  Prof.  Mayer,  on  Ihe  PlionoBrapii  In  the  last  number  of  the 
Popular  SeiFiKt  Monthly,  In  wblch  be  flguros  tlie  impresHlon  made  by  "  a  "  In  bat 
and  cnmpareB  the  sccllun  of  Ibe  depreiwlon!!  maile  by  itie  stylus  In  vibrating  to 
this  vowel  with  tlie  shape  assumecl  by  tbe  Konlg'e  nnmetothesame  sound. 

There  la  one  Impresaion  more  on  this  reoord  of  Prof.  Hayer  than  on  the  ma- 
trix whioh  was  the  basis  of  theie  remarks :  nor  In  the  latter  are  the  "dolaand 
dasbea"  separated  from  eaob  other  so  completely  an  tbui  secmB  to  be  In  his  ex- 
perl  m«Qt. 
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ODe  long  and  two  shon  sounds.  Under  the  conditions  of  tbe  experiment 
then  it  mAy  be  said  to  be  dactylic  (or  anaperatic).  In  the  cut  tbere  are 
two  shorts  foHoned  bj  one  sllgbtlj  looger,  and  this  twice  repeated,  thougk 
it  is  extremely  probable  that  one  set  (i.  e.  one  long  and  two  short)  conatl- 
tute  ooe  complete  excursion  of  the  styluB  which  produces  tbe  sound.  E 
resembles  in  the  flgure  two  Indian  clubs  laid  with  the  handles  together. 
This  ia  the  general  character  whenever  seen,  though  the  size  and  shape  of 
the  component  parls  are  BUliJcct  to  variation. 

In  £  there  is  In  the  cut  but  an  indistinct  resemblance  to  this  app^ently 
fUDdnmental  character.  I  have  preferred,  however,  to  have  tbe  drawing 
made  without  any  bias  by  a  Ihinl  person  rather  than  risk  touching  it  to 
agree  -with  an  hypoihesis.  After  vjewing  many  scores  of  these  dents  and 
comparing  thum  with  the  long  E,  I  have  no  heeitaUon  in  saying  that 
the  forms  are  the  Hamu  though  much  lighter.  Thb  tatter  fact  is  also  at- 
tested by  the  manner  in  which  the  dents  are  run  together,  for  this  shows 
ihat  the  inteuHity  o{  the  »ound  was  not  great  enough  to  cause  a  vibration 
which  would  clear  the  point  of  the  stylus  from  the  tbil.  The  result  is  that 
the  groove  is  continuous  and  like  parts  analogous  to  the  depressions  in  long 
A  are  indicated  by  a  widening  of  the  groove. 

The  general  resemblauce  between  I  and  1  is  clear.  As  the  drawings 
are  not  mode  lo  scale  ( the  more  accurate  mcasuremenls  being  supiilied  be- 
low) the  greater  thianessof  the  characters  impressed  upon  the  foil  by  the 
light  sounds  docs  not  distinctly  appuar.  The  appeuded  micrometric  meas- 
urements will,  however,  give  Information  on  this  head. 

O  and  O  ore  like  each  other  and  unlike  any  of  tbe  rest,  the  shorter  sound 
conforming  lo  the  rule  above  mentioued. 

The  aame  remarks  will  apply  to  a  comparison  of  U  and  U  that  were 
made  above  in  relation  to  E.  A  general  reaemblauce  with  the  short  sound 
though  the  depressions  are  more  tenuous  is  evident  in  01. 

A  strung  corroboration  of  the  correctness  of  these  symbols  as  indicating 
the  given  sounds  with  the  especial  conditions  employed  lies  in  the  appear- 
ance of  the  record  for  01,  which  isclearlyseen  tobemadeupof  "  0"  "ee" 
or  OS  pronounced  O  I. 
OW  resembles  "o"  "u"  strikingly. 

It  will  be  remembered  tliat  this  drawing  is  not  absolutely  but  approxi- 
mately accurate.    No  scale  or  cnmera  lucida  was  used. 

Dr.  E.  J.  Nolan,  who  was  kind  enough  to  draw  the  figures  on  wood, 
made  his  drawings  entirely  independently  from  myself,  nevertheless  they 
agree  with  those  made  by  me  in  every  detail  except  their  better  llniah. 

The  narrow  canals  which  separate  or  rather  connect  the  larger  depres- 
sions must  be  understood  lo  result  from  the  comparative  quiescence  of  the 
point  of  tbe  stylus  at  the  moment  when  that  point  of  the  foil  poaaed 

They  are  in  fact  nothing  but  Ibe  detached  parts  of  the  canal  caused  by 
preaslng  the  point  of  the  stylus  into  the  helical  groove.  Tbey  may  or  may 
nor  appear  separating  the  different  component  parls  of  the  same  sound- 
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record  or  of  dlfierent  BOUDd-records,  nccordiog  aa  the  loudness  of  Ibe  ?oiiiid 
&aA  the  consequent  extent  of  the  excursion  of  the  stylus  enabled  that  por- 
tion of  tlie  inBtrunicnt  to  clear  the  surface  of  the  foil  during  the  mpid 
revolution  of  the  cylinder. 

According  to  any  reasonnble  hypothesis,  the  light  vowel  sounds  and  the 
long  or  heavy  vowel  sounds  should  bear  a  general  resemblance  to  each 
other  :  but  the  latter  aliould  be  more  completely  run  together.  This  ap- 
pears on  the  record. 

It  was  intended  to  take  casts  of  the  depressions  in  gelatine  or  Caiudi 
balsnm,  in  order  that  all  parts  of  the  solid  forms  mny  be  examined  at  once. 
but  naturally  the  shape  of  the  depressions  have  only  a  secondary  bear- 
ing on  the  subject  since  they  are  result  of  the  dragging  down  by  the  stylos 
of  tiie  yielding  lead  pa|)er  in  passing  over  a  mathematical  line. 

Different  substances  or  the  same  substance  at  different  temperatures 
would  naturally  produce  casta  of  entirely  diOerent  cbaracter. 

The  following  are  some  measurements  of  the  lengths  and  widths  of  some 
of  these  forma.     The  depth  was  not  measured  : 

A    (Ah) 
Millimettri. 

Length 6.187        (Mean  of  sis  measurements.) 

Breadth 0.538 

Distance  apart 0.600  "     seven     " 

B    Cay). 

MUUmtteri. 

Length  1st  of  couple (  Heiui  of  three 

(large  end  on  left) T.3416(  measurements. 

"      2d  of  couple 6.916    (Mean  of  three 

(laree  end  on  right)  —  measurements.) 

Istof  couple 1.2078 

(Small  end  on  right).... 

2d  of  couple 

(Smallendonleft).  ...  1.3078 

Breadth 0.266  to   0.798  

Dislanceapart  of  small  ends 0,798    Mean  of  three 

"       of  large  end 0-2881    Mean  of  six 

measuremeniB. 
I. 


Length  of  depression 

Body 

Greatest  breadth 

Distance  apart 


2.4738  t 

6.916 

8.841S 


i  Mean  of  three 
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ifillimeten. 
Length  iBt  of  couple 4.133   <  Mean  of  four 

"      2d  ofcouplt 4.721    (  obeervationa. 

Breadll) 8.99        HeaD  of  three 

Distance  apart 1.4896         " 

■'       between  twoofacouple  O.S32 

f. 

MltiineUrt. 

Length S.OSflsl"*^''^"'^ 

C  measurements. 

OreAtest  breadth 2.  M  

Dbtancea|»rt 3.192  i  M^-^"  «r  three 

01. 

Afillimeteri. 
Oietance  apart 0.^04      (Mean  of  four 

determinations. ) 

OW. 

MitlimlUrg. 

Distance  apart 1.596      (Mean  of  seven 

obHervations. ) 

a. 

MitUm'Ur*. 

Length  of  long  dent 1.596  j  y^j,  ^^  ^^^^ 

'■     ^"  "''««  ^"^"t "^^  J  measurements. 

"     2d    ■■        "    0.532( 

e. 

MUlitMler*. 

1st  long  depression 2.936  f 

Istshort        '•         1.064i  Mean  of  five 

2d     ■•  "         1.064]  measurements. 

2d  long         "         3.926  [ 

MiilimaUr.        Mean  of  Bve 
Distance  apart 3.075     observations. 
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Mean  of  eiglit 

DistADCc  apart 1.5561    meuurementa. 

It  would  be  well  if  a  maierial  could  be  diacorered  «oft  enough  to  ofier 
the  minimum  resistance  to  the  excavating  action  of  the  stylus,  yet  «rbich 
could  be  hardened  without  dietorting  the  shape  of  the  depresnon. 


Somt  Ta6U$  for  tht  InUrconeenion  of  Mttrte  and  Sngliih  Unit*. 

Bt  Pbrsipor  Frazbb.  Jb.,  A.  H. 

{Read  btfore  the  Amtriran  PkHoiophical  Soeitty,  April  S,  1878.) 

Capt.  Kater.  in  19^1,  as  a  member  of  ilie  Royal  Standard's  CommissioD. 
appointed  in  1818,  made  the  deiermiDBtion  of  the  meter  to  be  39.8707^ 
incites.  Tliis  was  adopted  by  the  Commission  and  was  embodied  into 
the  statute  of  the  Britisli  Parliament  enacted  In  1824,  establishing  tlie 
platinum  standard  meter  in  Paris  as  in  length  eqnal  to  3B.3T08  inches  of 
brass  at  the  temperature  of  63°  Fahrenheit,  the  platinum  standard  being 
at  0°  Centigrade,  or  32°  Fahrenheit,  the  temperature  of  meltmg  ice. 

Capt.  Kater's  value  was  again  sanctioned  by  law  in  1864,* 

In  1866.  the  Royal  Ordinance  Surrey,  adopted  1  meter  =  39.370433- 
inches.  on  the  autliority  of  Col.  (then  Capt.)  A.  R  Clarke,  SnperintendeDl 
of  the  Office  of  the  Surrey  at  Southhampton. 

In  1869,  the  more  recent  Royal  Standard's  Commission,  under  the  Presi- 
dency of  Astronomer  Royal  Airey,  reported  comparatiTe  tables,  founded  on 
Kater's  value,  which  were  published  in  a  Parliamentaiy  Blue  Book,  and 
may  be  found  at  theendof  the  second  Report  of  the  Royal  Standard's  Com- 
mission, published  in  that  year.l 

The  subjoined  work  was  undertaken  to  supply  a  want  which  every  physi- 
cist and  chemist,  and,  indeed,  very  many  artisans  and  manufacturers  have 
felt,  for  a  set  of  convenient  and  consistent  tables  for  converting  various 
values  of  measure  and  weight  from  one  into  the  other  of  the  two  systems 
between  which  at  present  the  calculations  of  the  greater  part  of  the  civil- 
ized world,  both  in  science  and  trade,  are  divided. 

Every  one  knows  that  a  mnlthude  of  tables  for  this  object  are  already  ia 

■Wben  tbe  aseollbe  metric  sytem  was  rendered  permissive  In  Oreat  Brllsln 
■o  br  as  related  to  contracts. 

I  Bitraats  from  a  private  letter  rrom  Fresldeiit  F.  A.  P.  Barnard,  of  Columbia 
College,  New  York. 
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existence,  jet  it  must  be  apparent  to  any  one  who  haa  compared  them  to- 
gether that  there  are  generally  dUcrepancies  between  them. 

For  inatance,  three  aathoritlee  which  ihonld  c«mnuuicl  the  confidence 
of  adentiAc  men  give  the  following  values  : 

I      Hanklne.  Croobes.  ElloL  A  Stover. 

Grains  inaOmn |  1B.482S5  1S.4S839S  1S.4S46 

Cubic  meters  in  1  cubic  foot'  0.0288163  0.028314       

Tonneslnaton j  1.01605  1.01S640          

BliloB.  per  sq.  centimeter  ini 

one  pound  per  aq.  inch. . I  .0708085  .0702774      ■■■■_^ 

Only  three  authorltiea  are  here  quoted,  but  the  number  might  be  almost 
Indeilnltely  increased.  It  ie>me  that  Ibr  moet  purposes  these  differences 
being  less  than  one  thousandth  of  one  per  cent.,  wonhl  not  seriously  affect 
the  results ;  but  there  are  problems  continually  occurring  where  some  rec- 
ognized equivalent  is  moet  desirable,  and  still  a  greater  number  where  It 
IB  desirable  that  all  the  diverse  terms  employed  should  have  been  obtained 
from  the  same  original  unit  and  by  the  same  methods. 

It  nould  be  far  better  thai  all  tlie  English  speaking  world  should  accept 
*  wrong  determination  as  the  only  legal  one  than  that  each  person  who 
employs  such  reciprocsl  values  should  take  a  different  standard,  even  if  one 
of  tlie  number  could  be  abiolutely  right. 

In  all  questions  relating  to  the  value  of  lineal,  superficial  and  cubical 
equivalents  of  the  English  and  MetHc  units,  including  those  defined  by 
law  as  a  certain  whole  number  and  fraction  of  cubic  inches  or  feet  ((.  g. 
the  bushel,  barrel,  stone-perch,  Ac),  the  determination  of  Kaler  has  been 
taken,  and  squared,  cubed,  multiplied  and  divided  until  tlie  expression  for 
the  desired  derivative  of  the  meter  was  obtained  in  terms  of  some  deriva- 
tive of  the  inch,  no  decimals  having  been  omitted  until  the  dual  number 
was  reached  ;  when  the  shorter  approximative  expression  has  been  sub- 
stituted by  an  application  of  the  wellkaown  rules  governing  such  cases. 

The  number  of  decimal  places  given  has  been  in  proportion  to  the  im- 
portance of  the  unit  as  a  base  from  which  to  calculate  other  values.  Tlius 
the  number  of  places  In  the  Grain-Grum  eiiuivalcnts  is  eleven  (as  in  the 
report  of  Mr.  Upton,  ttooi  wiiich  it  was  taken),  whilst  the  Rood-Are  being 
less  frequently  used  and  especially  being  of  less  importance  as  a  base  from 
which  to  derive  other  values,  is  given  in  five  and  six  places  respectively. 

This  method  of  separate  calculation  from  the  fundamental  Inch-Meter 
value  has  been  employed  for  each  of  the  above-mentioned  kinds  of  dimen- 
MOns,  and  the  value  of  the  metric  unit  In  the  Inch  derivative  has  been  con- 
verted into  tiie  reciprocal  or  Inch  derivative  unit  by  simply  dividing  the 
whole  decimal  into  one  and  shortening  as  before.  This  la  obviously  to  be 
preferred  to  taking  tho  reciprocal  of  the  legal  value  of  the  meter  in 
inches,  as  the  base  of  the  calculation. 

Crookes'  (Select  Method  of  Chemical  Analysis)  was  drawn  on  for  tiie 

FBOC.  AUEB.  PBIL08.  80C.  XVII.   101.  SO.      PRIMTKD  MAT  18,  1878. 
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form  of  expreaaingtho  Fahrenheit  in  the  Centigrade  degree.  Rankine  is 
reii|)onsIble  for  the  statement  of  the  relation  between  English  Heat  Units 
and  FreDcli  Calories,  but  t>olh  have  Iwen  verified. 

In  weight  the  fundamental  units  (the  value  of  the  Gram,  in  Grains)  is 
taken  from  the  report  of  Mr.  Upton  (Chief  Clerit  of  the  Treasury)  to  Hod. 
John  Sherman,  Secretaiy.  March  SO,  1BT8,  and  from  this  value  all  the  otheis 
were  calculated. 

In  fine,  all  the  values  here  appended  have  been  as  carefUllf  as  possible 
revised  by  the  author,  and,  in  addition,  have  had  the  benefit  of  the  Ten- 
valuable  criticism  and  corrections  of  Professor  Chase,  of  Haverford  Col- 
lege, and  of  President  Barnard,  of  Columbia  College,  the  lalter  of  whom 
has  conferred  greater  security  in  verifying  them  by  the  calculating  machine. 

In  the  case  of  lineal  units,  four  of  those  most  conslantiy  recurring  were 
selected,  and  the  values  of  one  up  to  nine  times  each  unit  are  given  in 
terms  of  the  other.  This  method,  which  is  employed  in  Crookce'  "  Select 
Methods  of  Chemical  Analysis  "  (London,  1871,)  permits  any  decimal  mal- 
tiple  or  rrai!tion  of  one  unit  to  be  obtained  with  great  accuracy  ia  terms  ot 
the  other,  by  a  ciiange  of  the  decimal  point  and  a  simple  addltioa. 

Thus,  if  it  be  required  to  find  the  number  of  inches  ilk  848  A  centimeters, 
the  fraction  would  first  be  written  decimally,  34B.  16.  The  value  in  inches 
of  three  centimeters  is  1.181134. 


IMCHE8. 

84M.16 

137.07337026 

For  area,  cnpiicity  and  weight,  the  value  of  only  one  unit  of  each  is 
given  in  terms  of  the  other,  and  a  simple  multiplication  will  give  any  num- 
ber of  times  Bucli  un  unit. 

The  value  of  the  meter  in  inches  is  given  by  Mr.  Upton,  Chief  Clerk  of 
Treasury  De|)artment,  in  the  report  before  mentioned,  as  39.370482,  and 
consequently'  the  values  here  given  do  not  agree  with  those  for  length, 
area,  surface  or  (apacity  in  that  report. 

The  same  unit  which  he  gives  fur  the  gram  in  grains  is  adopted  here,  so 
that  tlie  column  of  weights  sliould  accord. 
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LXSH  ANB  METRIC  UNITS. 


AREA. 

=  <>.45"3'^7  '         =0.09290 


Panifor  Fn»r,  ir..  A.M.. 

rttloATo.PMlotopltlcaiSoeictii, April j.lF!S.  ' 


LINEAL 

UNITS. 

It.            CBlfTIMBtBlH. 

ItBT.               UnEM. 

7079  =               . 

I    =0.3047945 

416     =            2 

6.5618= 

[            =     7.6199 

9.8427  = 

3 

t832   =        4 

2:91780 

,        =10.1598 

I3-.I36  = 

4 

5*39724 

i          =  IJ.6998 

1247    =         6 

8287669 

■  9-6854  = 

6 

5955    ^        7 

7       =  = 

I33S6'4 

9663  =        8 

8        =  jo.3.96 

26.2472  = 

J37I    =        9 

9      =; 

743 'S<H 

9         =  22.8596 

19.5281  =       9 

LINEAL 

UKITS. 

™            nT» 

lULBL           HILOMnUl. 

1       =0.9143835 

0.6214  r=          I 

1  =  ..6093 

=  1.8287669 

1.2428=          2 

09     =         3 

3     =  4-8279 

=  3-6575340 

2.4855=        4 

45     =       4 

4     =   6.4373 

=  4-5719174 

3-1069=       5 

6     =   9.6559 

.       =6^006845 

;s4  =     7 

7     ="1*652 

i     =7.315068 

4.971'=       8 

191     =8 

)        =8.1294514 

S-5')a4  = 

9 

,  2.471143=      I 

HEATU.M'Ts7~CtL^l.ll 


=  0.55556     I        3-96833  = 


:  inch  water  weighs  =  252.7574 grain-.  . 
T.dms.,  Sar.jOrn.  Air62'^F.(Barnari/.)  ; 
;  foot  water  weigh?  =  62.3949696  lbs. 
(112  11k.)  =50.80238     kilos.  I 

■r  (18  lbs.)  =  12.700595     " 

m  =    l-77'85   grams. 


119.234017 


4.5434573 


(llj^.tic.  I.i  I  rCulHC.Mclcr.l 

1       =3S-a37«SS6        I         =3.624360 
0,028379115=    I  0^275911=       I 

•ouiD  FEKCH.  i,n  ciiB.  ptj'  cumc  H.  iSurc.) 

I  =  0.7078828 

1.412663  =^  I 


Long  (2240  lbs.) 
Short  (200a  lbs.) 
Long.  0.9842059 1 
Short   1.1023106  r 
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Btmition  of  the  BpeeieM  of  the  8^  family  Bostkichida  of  the  United  Btatea. 

BtGeobor  H.  Hobs,  H.D. 

(Bead  h^ore  the  Amerioan  FhSo$oj>hioid  SotiOy,  April  19(A,  1878. ) 

The  spedes  here  treated  of  have  never  been  the  suliject  of  a  special 
paper,  most  of  them  having  been  described  in  separate  memoirB  manf 
3«t,n  apart  and  by  the  older  authors  [a  sach  a  manner  as  to  leare  their 
descriptions  of  no  value  from  the  accamulaUon  of  new  species. 

There  is  nothing  to  be  added  in  their  generic  and  tribal  arrangement,  to 
that  already  given  by  Dr.  LeConte,  in  the  ClasBificatlon  of  ihe  Coleoptera 
of  North  America,  I  merely  content  myself  with  copying  his  lablee. 

The  three  tribes  indicated  are  as  follona  : 

Thorax  with  distinct  and  entire  lateral  margin 

Thorax  without  lateral  margin. 

Head  covered  by  the  prothorax  which  isasperate  in  front. . 

Head  free,  thorax  not  roughened  in  front 'PwoUA. 

Tribe  ESDECATOnnil. 

The  head  is  tn  great  pan  covered  by  the  prothorax,  and  is  more  decidedly 
retracted  ihan  the  other  genera  of  the  snb-tamily,  approaching  in  this 
respect  the  Anobiadic,  with  which  it  also  agrees  in  having  the  thorax  com. 
pletely  margined  from  base  to  tip.  The  antennte  are  eleven  jointed,  ter- 
minated by  a  rather  loose  tri-arttculat«  club,  the  intermediate  jdnts  3-8  arc 
loneei  iliaa  wide  and  together  much  longer  than  the  first  two  joints  or  ibe 
club.  The  anterior  coxte  are  contiguous.  The  tibife  are  slender  not  dent»te 
externally  and  terminated  by  spurs,  those  of  the  anterior  tibice  stout  and 
rather  long.  The  tarsi  are  short,  the  first  joint  small  but  diatincl  in  the 
males,  connate  with  the  second  in  the  female,  so  that  in  the  latter  sex  the 
tarsi  are  but  four-jointed.  The  last  joint  of  the  tarai  is  nearly  ss  long  as 
the  preceding  together. 

This  tribe  forms  the  connecting  link  between  the  AnobiadB  and  Bostri- 
cbi^c,  with  greater  resemblance  in  its  structure  to  the  former  than  the 
latter,  and  contains  but  one  genus. 

EIirDECATOnV§  Melli£. 

Two  species  occur  in  our  fauna. 

E.  reticulatns  Herbst  {Anobium)  Eafer,  v,  p.  70,  which  has  proba- 
bly been  introduced  from  Europe,  and 

E.  rugoauR  Rand.  ITriphgUui')  Host.  Joum.  II,  p.  32S;  dortalit 
Mellii,  Ann.  Fr.  1S48,  p.  218, 

Color  dark  brown  opaque,  surface  sparsely  pnbeecent.  Head  finely  and 
densely  granulate.  Thorax  densely  and  more  coaiaely  granulate  with  pale 
brownish  hairs  arranged  in  sinuous  lines.     Elytra  with  small  grantiles 
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arranged  in  anaatomoBing  lines,  the  Bincee  between  tiiem  Hiuooth,  tlieir 
snmmitB  with  pale  brownish  pubescence. 

In  these  respects  the  two  species  agree. 

E.  retkulatut  is  somewhat  more  elongate,  the  under  surface  quite  con- 
spicuously granulate  and  the  male  with  iwosmallfronLai  tubercles.  Len^b 
.18  inch;  4..5mm. 

Occurs  in  the  Southern  Slates. 

E.  rugosiii  is  more  robust  and  with  the  under  Bur&ce  obsolctely  grauu- 
Ute  aud  the  male  without  Trontal  tubercles.  The  upper  surface  is  rather 
mnre  conspicuously  pubescent.     Length  .16  inch ;  4  mm. 

Occurs  everywhere  in  the  region  east  of  the  Rocky  Mountains. 

Tribe  BOSTBICHIIHI. 

The  insects  of  this  tribe  are  all  of  cylindrical  form  and  of  moderate  or 
small  size.  The  eyes  are  promtDeot  and  behind  them  the  head  is  moder- 
ately prolonged.  The  thorax  is  prolonged  over  the  head,  completely  con 
cealing  it  from  above,  covered  in  front  with  asperities  and  often  prolonged 
at  ilx  anterior  margin  In  two  unciform  processes;  the  sides  are  not  mar- 
gined. The  antenna  are  sliorl,  terminated  by  a  three-joinlcd  loose  club 
(four-Jointed  in  Tetraprioeeral.  and  may  have  nine,  ten  or  eleven  Joints, 
ten  being  the  normal  number.  Tlie  anterior  cojtiB  are  contiguous,  their 
cavities  confluent. 

The  genera  are  as  follows  : 
Intermediate  joints  of  antcnnte  shorter  than  the  lirst  and  second. 
Tarsi  long,  slender,  first  joint  very  short. 

Autennte  with  a  three  Jointed  club Sluoxjlon. 

AntenniE  with  a  four-Jointed  club Tatrapilocera. 

Intermediate  joints  of  anieniiie  longer  than  the  drst  and  second. 
Tarsi  as  long  as  the  tibiit,  slender,  second  joint  long. 

Front  margined,  at  the  sides  at  least BoaMohna, 

Front  not  margined -.  .AmpUcenu. 

Tarsi  short,  second  Joint  not  elongated Dlnodemo. 

siNoxvLonr  Dutu. 

The  species  of  this  genus  are  of  a  cylindrical  forni.  The  head  is  com- 
pletely concealed  (Vom  above  by  the  tliorajt,  which  is  truncate  in  front,  the 
apex  covered  with  asi>erltiea.  while  posteriorly  the  surface  is  smooth  and 
punctured-  The  elytra  are  cylindrical,  obliquely  truncate  posteriorly,  and 
in  many  of  the  species  tubereulate  or  dentate,  tlieir  sculpture  varying  with 
the  species ;  the  surface  is  punctured  with  but  a  feeble  attempt  at  a  striate 
arrangement.  Several  of  the  species  have  a  distinctly  impressed  sulural 
stria  near  the  declivity. 

Our  species  divide  themselves  Intotwo  groups  which  miglit  be  considered 
genera.  I  do  not  think  science  would  be  materially  benefited  by  a  new 
name,  and  I  therefore  leave  them  as  they  have  been.  These  groups  are 
based  on  the  number  ufthe  small  joints  of  the  antennie  between  the  second 
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joint  and  the  club  ;  these  may  be  either  five  or  four,  so  that  in  one  caee  the 
anlennfe  are  10,  in  tlie  otiier  9-jolnted.*  In  the  latter  case  ibe  rront  tia«  a 
semicircular  row  of  erect  haira  alter  the  roanner  of  Seolgtui,  while  ia  Uune 
with  IG-joiDted  antennee  this  atructure  does  not  exist.  The  arrangement 
of  the  tubercles  is  also  different  in  the  two  grouiis,  this  is  spoken  of  further 

Our  species  may  be  tabalateil  in  the  following  manner  : 

A.  Aotenoffi  lO.jointed.     Elytra  with  tubercles  around  the  decliTity. 
Last  two  joints  of  maxillary  palpi  equal.     Larger  s|)ecies. 

Declivity  of  elytra  coarsely  punctured,  on  each  side  triluberculate 

Decliviiy  impunctorcd,  on  each  side  bitubercnlale Mrtoans. 

Last  Joint  of  maiillary  palpi  longer  than  the  preceding.  Smaller  species. 
Declivity  on  each  side  triluberculate  and 

with  a  few  course  punctures.    Front  of  (f  bltuberculata .  .texamnn. 

smooth.     Front  of  J^  quadrituberculale Bextabarcnlatmn. 

Declivity  on  each  side  bituberculate.  smooth. . . , 
Declivity  not  tuberculale  nor  margined 

B.  Antenna;  0-jointed.     Elytra  with  tubercles  on  or  near  the  suture. 

Declivity  coarsely  punctured,  sutural  striffi  deeply  impressed  poeleriorly, 
the  two  diverging  in  the  declivity,  each  partly  surrounding  an  fM:ut« 
juxla-sutural  acute  tubercle bldsntatoni- 

Declivity  smooth  along  the  suture,  and  at  the  upper  i»rt  a  small  acute 
tooth  formed  by  the  sudden  elevation  of  Ihe  suture deoUve. 

Declivity  smooth  along  the  suture,  the  latter  slightly  triangularly  elc^ 
valed  at  the  middle  of  the  declivity mtontle. 

S.  banillare  Say,  {Apatt)  Journ.  Acad.  Ill,  p.  321 ;  ed.  Lee  II.  p.  161 . 

A  common  species  in  the  Atlantic  Siaiea  and  at  times  very  destructive  to 
hickory' wood. 

The  characters  in  the  table  will  readily  distinguish  it  fh>m  any  other, 
excepting  possibly  teiaaum,  the  palpi  being  at  times  difficult  to  observe. 
It  is  however  larger  in  size  and  wiih  the  declivity  more  coarsely  and 
densely  punctured.  Theabsenceof  any  tubercles  on  the  head  may  however 
be  a  sc.xual  character.  Length  .24  inch ;  6  mm. 
.  9.  serlcani  Lee.  (^  Proc.  Acad.  18S8,  p.  73 ;  tuptntm  Lee.  $  loc  cit. 

A  rather  more  robust  species  than  batiUare,  with  the  elytral  puncture* 
becoming  gradually  coarser  from  the  base  to  the  declivity.  The  apes  is 
rather  abruptly  declivous  and  impunctured  and  with  two  tulterclee  on  each 
side,  the  upper  being  the  more  prominent.     Length  .24  inch  ;  6  mm. 

The  male  has  a  vertical  tooth  arising  from  the  upper  side  of  the  l«ft 
mandible. 

Occurs  from  fh>m  Texas  to  Cape  Sao  Lucas. 

•NoTB.— These  Bpeolea  bear  the  game  relation  to  the  Ii>-jalnl«d  SIkoiu'o"  that 
Bnnradetmui  datt  to  Xt/loperlha.    Another  parallel  ooae  will  be  found  rorther 
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8.  texanum,  n.  ep. 

Cylindrical,  moderately  robusl,  piceous,  shining,  thorax  and  elytra  at 
base  rufous.  Head  densely  punctured,  vertex  with  two  minute  tubercles 
between  the  eyes.  Thorax  slightly  wider  than  long,  anteriorly  acutely 
asperato-gmnulaCe,  posteriorly  moderately  densely  and  finely  punctured. 
Elytra  coarsely  punctured  and  with  two  intervals  moderately  distinct, 
slightly  aulbcarinate  at  base  and  at  tip  terminaling  in  the  two  upper  tuber- 
cles, tip  rather  suddenly  declivous  and  punctured  on  each  side,  acutely 
Irituberculatc,  the  lower  tubercle  more  prominent.  Anteonse  and  femora 
pale,  tibis  piceous.     Length  .14  Inch  ;  3.5  mm. 

This  species  greatly  resembles  lextuberculatutn  but  Is  usually  a  little 
larger  and  the  declivity  has  a  Tew  coarse  punctures.    The  head  of  the  male 
bas  two  denUform  tubercles  on  the  vertei:.  while  there  are  four  in  the  other 
species. 
Occurs  in  South-western  Texas. 

8.  Bextuberculatum  Lee.  Proc.  Acad.  18S8.  p.  78. 
In  color  and  sculpture  this  species  agrees  for  the  most  part  wilh  the  pre- 
c«diDg.    There  are  nut.  however,  the  sub-costiform  intervals,  and  the  de- 
clivity of  the  elytra  is  smooth  and  without  punctures,  on  each  side  acutely 
trituberculale.    Length  .14-.16  Inch  ;  3.5-4  mm. 

The  male  has  four  minute  tubercles  on  the  vertex  arranged  Id  an  arcu- 
ate line  between  the  posterior  margins  of  tlieeycs.  The  bead  of  the  female 
i.  plaiD. 

Occurs  Id  California,  near  Fort  Yumn,  and  probably  depredates  on  the 
Mesquit. 
8.  qnadTispinoflum  Lee.    New  Species,  1866,  p.  100. 
ResemblM  the  precedint;  in  form  and  color.  The  tliorax  in  front  is  acutely 
tuberculate,  posteriorly  very  sparsely  and  finely  punctured.    The  elytral 
punctures  are  finer  at  base  gradually  coarser  posteriorly,  the  declivity  is 
smooth  and  on  each  side  two  equal,  conical  tubercles.    The  legs  and  an' 
tennte  are  pale,  the  front  tibife  alone  piceous.    Length  .16  inch  i  4  mm. 
Occurs  Id  Lower  California  and  Arizona. 
S.  dlnoderolde%  n,  sp. 

Rufo-piceous,  feebly  shining,  cylindrical.  Head  densely  punctured. 
Thorax  as  broad  as  long,  asperato- granulate  in  front,  posteriorly  moder- 
ately densely  punctured.  Elytra  moderately  densely  but  not  coarsely 
punctured,  declivity  convex,  not  margined  nor  tulwrculate,  suture  elevated. 
Body  beneath  moderately  densely  punctulate.    Length  .10  inch  ;  4  mm. 

This  species  has  eDlirely  the  form  of  its  congeners  excepting  the  absence 
of  margin  to  the  declivity.  It  is  however  one  of  those  cases  in  which  it  is 
nther  difficult  lo  decide  the  generic  position.  The  intermediate  Joints  of 
the  antennee  3-7  are  short  and  scarcely  as  long  as  ike  first  two,  and]the 
dub  (J^iiit"  6-10)  is  rather  closer  than  that  of  any  of  the  others.  With  these 
differences  noted,  I  place  it  in  the  present  genus  rather  than  in  Amphicerui 
where  its  specific  name  Hppeare  in  the  Check  List. 
Two  specimens  ;  Camp  Grant,  Arizona. 
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8.  bl  den  latum,  n.  s\i. 

Piceoua,  thorax  and  elytra  &t  baap  rufous.  Head  punctured,  front  wtlfa 
a  semicircle  of  yellowish  hairs.  AntenoK  pale,  B-Joluted.  Thorax  sitgbtlj 
broader  than  long,  aspera to- granulate  En  fh)nt,  amooth  and  verj  spsrselj 
puactulate  behind.  :pl;ira  gradually  more  coarsely  punctured  ftom  Iwee 
to  tip,  BUtural  stria  near  tliedeclivlty  finely  Impressed,  on  the  declivity  very 
deeply  impressed  and  arcaaie,  and  surrounding  asub-suturalacule  tubercle 
on  each  side  near  the  middle  of  the  declivity  ;  a  slight  tuberosity  is  ml»o 
formed  by  the  Interruptloa  of  the  margin  of  the  declivity  near  the  tip. 
Legs  piceous,  anterior  femora  testaceous.     Length  .16  inch  ;  4  mm. 

This  species  In  appearance  is  not  very  different  fVom  quadritpinotutn,  but 
the  bispinouB  and  coarsely  punctured  declivity  and  9-jointed  antennte  will 
readily  distinguiab  it. 

One  specimen  from  Nebraska. 

8.  decllTe  Lee,  Pacif.  R.  R.  Rep.  47  par.  Api>.  1,  p.  48. 

A  large  species  of  the  form  and  size  of  basitlare  with  the  elytra  usually 
uniformly  piceous.  The  head  has  the  semicircul^  line  of  yellow  h&iis. 
The  thorax  roiighcaed  in  front  and  sparsely  punctured  posteriorly.  Tbe 
elylra  are  more  coarsely  punctured  posteriorly  than  in  front,  and  there  is  a 
sutiiral  stria  posteriorly  rather  deeply  impressed  but  not  entering  the  de- 
clivity ;  the  suture  is  slightly  elevated  at  the  begiuniDgof  the  declivitj, 
forming  an  acute  tooth  ;  the  declivity  hag  a  broad  smooth  space  on  each 
side  of  the  suture.  The  legs  and  autenme  are  pale  teslaceoOB,  tlie  tibue 
darker.     Length  .24  inch  :  6  mm. 

Occurs  in  California  and  Oregon. 

8.  Buturale,  n.  sp. 

Form  and  color  o(  bidentatuTa.  Head  punctured  and  with  a  semicircle 
of  pale  hairs.  Thorax  sliglitly  broader  than  long,  apex  asperato-granulatc, 
IMSteriorly  nearly  smooth,  sparsely  and  flnely  punctured.  Elytra  rather 
finely  punctured  at  liase,  gradually  more  coarsely  toward  the  tip,  declivity 
coaisely  punctured  in  doat.  smooth  on  each  side  of  the  suture  near  the  tip, 
the  suture  at  the  middle  of  declivity  slightly  triangularly  elevated.  Legs 
and  antenntp  pale,  tibiie  darker.     Length  .18  inch  ;  4  mm. 

This  species  tias  also  9-Jointed  antenntc. 

One  specimen  ;  Sausalilo,  Cntlfomia ;  James  Behreaa. 

TETRAPRIOCERA,  n.  g. 

Form  ot  BinoxyioH.  Head  covered  by  the  prothorax.  Ciypeus  and  onl 
OT^a&  ot  Sinoxjilon.    Antenna  eleven-jointed,  terminated  by  a  four-leaved 

I  club  ;  firet  joint  stout,  second  oval,  half  the 
length  of  tlie  flrat,  joints  S-T  short,  indistinct, 
gradually  broader,  the  seventh  more  than  a 
half  broader  than  the  third,  the  whole  taken 
together  not  longer  than  the  flret  joint  and 
but  little  longer  than  half  the  eighth,  the 
latter  elongate -triangular  with  the  anterior  fl-ee  angle  rounded,  the  last 
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three  elongale-oval ;  each  as  lung  as  Ihc  eighth,  the  four  (8-11)  with  sboTt 
ereot  hair  sparsely  placed. 

Tliia  fl|>eoJee  is  seiiarated  tmm  Sinoiglon  solely  on  account  of  the  slnicture 
of  the  aDtenns,  the  eleven  joints  together  wiib  the  presence  of  four  di- 
lated terminal  joints  appearing  to  be  too  great  a  divergence  from  tbe  type 
of  that  genua  to  permit  its  admission  tbere. 

1*.  Schwarzl,  d.  sp. 

Oylindrical,  shining,  mfoua,  apex  of  elytra  piceoua.  Head  flnely  granu- 
lar, front  bituberculate  (^  t).  Thorax  as  broad  aa  long,  slightly  narrowed 
in  fVont.  sides  feebly  arcuate,  apex  truncate,  anteriorly  wilb  apiniform 
tul>crcles.  one  of  whicb  on  each  aide  at  apical  margin  is  unciform,  disc  at 
middle  finely  tubcrculate,  at  baae  and  sides  sparsely  and  finely  punctured. 
KlytrH  irregularly  punctate,  punctures  neither  coarse  nor  dense,  declivity 
flattened,  margined  at  tip  and  above  on  each  side  obtusely  trituberculate, 
surface  denacly  and  coarsely  punctured.  Body  beneath  rufous,  sparsely 
punctate.    Legs  and  antenns  rufous.     Length  .18  inch  ;  4.5  mm. 

One  specimen  taken  Iiy  Dr.  E.  A.  Sehwarz.  at  Cnpron.  Florida,  another 
from  the  Island  of  Santo  Domingo  from  Sir.  W.  M.  Oabb. 

BOSTRICHUS  Geoff. 
Tlie  essentia)  difference  betiveen  this  genus  and  Ampkiririui  is  in  the  oc. 
cnrrence  of  a  slight  frontal  margin,  which  is  sometimes  evident  only  at  the 
sides  over  the  insertion  of  the  antennte. .  There  ia  nothing  special  in  the 
facies  whicb  can  be  relied  on  to  assist  the  diacrimi nation  of  tbe  two.  Tbe 
hind  angles  of  tbe  tbornx  are  always  prominent,  but  tbere  ia  one  Amphi- 
eerat  in  wbicb  this  also  occurs. 

Our  species  may  lie  known  by  tbe  differences  given  in  tbe  following 
table. 
Ttiorai  in  front  with  two  unciform  processes. 

Elytta  bicoatate,  vestiture  scale  like blconila. 

Elytra  with  one  short  basal  costa,  veatiture  hairy BimlgeT. 

Tbomx  in  front  simply  eiiiargiuate  or  truncate. 

Veatiture  of  elytra  consisting  of  spots  of  pubescence  irregularly  placed. 

Thorax  tnmcate  in  front buncatloolllB. 

Veatiture  consisting  of  very  simrscly  placed,  scarcely  observable  pubes- 
cence.   Thorax  em'irginatc  iu  fronL oalUomiotia. 

B.  bicornis  Wvber,  (.Apatt)  Oba.  Ent.  p.  91  ;  Say.  Joum.  Acad.  Ill, 
p.  318 ;  terricollii  Genn.  Ins.  Spec.  nor.,  p.  464. 

Plceous,  Bub-0|>aque,  surface  clothed  wilb  yellowish  scales  aggregated  in 
irregular  patcbes.  Thorai  prolonged  in  front  in  two  unciform  processes 
which  are  serrate,  between  them  the  apex  is  truncate,  apical  region  roughly 
gmnulato,  posteriorly  with  smaller  granules,  median  line  distinctly  im- 
pressed, bind  angles  prominent,  surface  sparsely  scaly.  Elytra  bicostate, 
the  inner  costa  stronger,  surface  densely  cribrately  punctured  and  clolbed 
with  yellowish  scales  in  patcbes.  Body  beneath  finely  acabrous,  sparsely 
PH1K-.  AUBR.  pniLOs.  see,  xvii.  101.  3p.     feinted  june  1,  1876. 
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pubescent.  The  aoterior  nnd  middle  tibite  are  feebly  serrale,  the  posterior 
simple.     Length  .2e-A»  inch  ;  T-12  mm. 

The  male  haa  anacutcaub-BUturalspineat  tlie  apex  of  each  clytroD,  iulb? 
female  tbe  suture  is  merely  slightly  separated. 

This  species  is  so  well  known  and  cnmmoD  as  Jiardly  to  need  descriptJoD, 
it  is  widely  diffused  over  our  country,  but  especially  common  In  the  South- 
ern States. 

B.  anulger  Lee.  New  Species,  1866,  p.  100. 

Elytra  with  trace  of  Inner  cosia  at  base,  coarsely  cribrately  punctured, 
the  Intervals  tuberculate  especially  near  the  suture,  surface  clothed  with 
yellowish  burs  arranged  in  irregularly  placed  patches.  Length  .30-.M 
Inch  ;  7.5-10  mm. 

Tbe  sexual  characters  are  as  in  bieoraU,  from  wbicb  it  differ*  in  tbe  ab- 
sence of  ealire  costee,  the  tubercu1al«  elytra  and  tbe  vesttlure  being  hairy 
and  not  scaly.    Tibite  as  in  bieornit, 

Occura  in  the  MiSdIe  and  Western  Stales. 

B.  truDCatlcollls  Lee     New  Biwcies.  1806,  p.  101. 

Piccous,  sub-opaque.  Thorax  slightly  longer  than  wide,  apex  (iecn 
fh>m  above)  truncate,  without  anterior  processes,  tbe  anterior  Bngl<« 
slightly  prominent  laterally,  surGice  in  front  tuberculate,  posteriorly  grxnii- 
late  and  sparsely  pubescent,  angles  moderately  promineni.  Elytra,  nut 
coatate  nor  tuberculate,  surface  cribrately  punctured  and  clothed  with  yel 
lowiab  baira  arranged  In  irregular  patches.  Boily  beneath  moderately 
densely  puuctulftte  and  sparsely  pubescent.     Length  .30-.40  inch  ;  7.5-10 

The  male  has  a  short  subsuturel  spine,  the  female  bns  the  sutural  angle 
slightly  obliquely  truncate.     Tibiie  as  in  bieomi*. 
Occurs  fh)m  Canada  southward. 
B.  callfomicns,  n.  sp. 

Black.  sub-o|>aque,  surface  with  very  sparsely  placed  abort  liairs.  Head 
graiiulate.  Thorax  emarginate  in  front  and  on  each  aide  serral«,  aurlkce 
ratbcr  coarsely  tuberculate.  median  line  distinctly  impressed,  bind  angles 
rectangular,  prominent.  Elytra  not  costate,  densely  and  coarsely  cribrately 
punctured,  the  inlervala  elevated  and  moderately  shining  bul  not  forming 
tuberclea,  surflice  very  sparsely  pubescent.  Body  beneaih  finely  acabrouH, 
sparsely  pubescent.  The  tinterior  llbite  are  feebly  serrate,  the  middle  anil 
posterior  simple.     Length  .  40  inch  ;  10  mm. 

Tbe  female  has  ihc  sutural  angle  obtuse.     Male  unknown. 

From  its  black  color  and  tlio  almost  entire  altsence  of  pubescence,  this 
species  hits  quite  a  different  appearance  from  tbe  others. 

One  specimen  ;  San  Joaquin  Valley,  California  ;  from  Mr.  Jaa.  Behrcns. 

ARIPHICERITS  Lee. 

The  difft'rences  between  this  genus  and  tbe  preceding  are  very  fcebk, 

and  will  probably  entirely  disappear  by  the  increase  of  apecies'in  tbe  two 
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genera.  Here  there  ie  do  fh)Dta1  margin  at  all,  and  the  antenna  are  ex- 
posed at  base. 

Our  species,  with  one  eiception,  occur  from  Ibe  regions  west  of  the  Rocky 
Mountains,  while  liie  reverse  is  tlie  case  in  BottrUhat.  They  are  distin- 
guished in  the  following  manner : 

Thorax  with  distinct  bind  angles fortU. 

Thorax  wiih  hind  angles  not  prominent. 

Declivity  of  elytra  distinctly  margined  at  tip ponotlpennla. 

Declivity  not  margined. 

Uurfhce  with  sparse  recumbent  pubescence blcandatna. 

Surfiu«  with  moderately  long  hairs.     Form  more  slender. terM. 

A.  rortls  Lee.     New  Species,  180fl.  p.  101. 

Cylindrical,  robust,  piceoua  black,  shining.  Thorax  a  little  broader  ilian 
long,  apex  with  two  hook-like  processes  pubescent  at  tip,  in  front  roughly 
grannlate,  toward  the  anterior  an<;les  serrate,  posteriorly  densely  granu- 
late, smoother  near  the  hind  angles  which  are  pivminent.  Elytra  coarsely 
subBtriat«ly  punctured,  declivity  gradually  convex,  not  margined  nor  cal- 
lous. Body  beneath  sparsely  punctulate.  scarcely  at  all  pubescent.  Length 
.38-.68  inch  ;  9.5-17  ram. 

This  species  is  abundantly  distinct  from  punetiptnnit  by  the  prominent 
hind  angles  of  the  thorax,  the  form  of  the  declivity  and  the  almost  entire 
abaenceof  pubescence  beneath.  Civlch  apt^ars  to  have  considered  it  the 
female  of  [lie  next  spocies,  and  for  that  rea-ion  omitted  it  from  the  Check 
List.     I  cannot  convince  inyaeirthnt  so  many  diRcreacea  are  sexual  only. 

Occurs  frotu  St.  Oi'orgc,  Uiuh  to  Arizona  and  Peninsula  of  California. 

A.  punctipennis  Lee.  (Apate)    Proc.  Acad..  1858,  p.  78. 

Cyliudrical,  robust,  picoous  black,  shining.  Thorax  as  long  as  wide  an- 
teriorly witii  two  hook-like  processes  (not  pubescent  at  tip),  anterior  face 
of  thorax  roughly  granulate,  at  the  sides  serrate,  posteriorly  smoother 
granulations  flattened,  not  prominent,  hind  angles  not  distinct.  Elytra 
Hubserialely  coarsely  punctured,  declivity  slightly  flattened,  on  each  side 
two  elongate  callosities;  at  tip  for  a  short  distance  acutely  margined. 
Body  beneath  moderately  densely  punctate  and  clothed  with  fulvous  pubes- 
cence. Abdomen  densely  punctulate  with  a  few  very  large  punctures  in- 
termixed, Burlace  densely  fulvo- pubescent.  Length  .4d-.54  inch;  11.5- 
13.5  mm. 

Occurs  from  Texas  and  Utah  to  New  Mexico.  Arizona,  California, 
Peninaula  California  and  Mexico. 

A.  bicandatus  Say,  (ApaU)  loura.  Acad.  Ill,  p.  !t20  ;  aiperirollit 
Oerm.  Ins.  8pec.  nov.,  p.  358  ;  hamatui  Va.b.fort«,  Ent.  Syst.  i.  2,  p.  300; 
Sysl.  El.  IT,  p.  380. 

Cylindrical,  moderately  elongate,  piceous  brown,  sparsely  clothed  with 
recuml)ent  pubescence.  Thorax  as  in  panctipennii  but  with  the  hook -like 
processes  smaller.  Elytra  moderately  coarsely  irregulaily  punctured,  de- 
clivity oblique  coarsely  cribrate.     Body  beneath  moderately  densely  punc- 
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tulftte.  Abdomen  densely  puocluUte  with  cnaree  punctures  intermixed, 
sur&ce  moderately  pubescent.     Lengib  ,26-.  40  inch  ;  Q.-5-10  mm. 

The  male  iiHs  a  moderately  long  prucess  on  escti  Bide  of  the  declivity, 
in  the  female  reduced  to  a  email  tuberosity. 

Occurs  everywhere  east  of  the  Rocky  Mountains. 

A.  terea,  n.  sp. 

Brownish  piceoua,  cyliadrical  elongate,  sparsely  clotbcd  with  modermie- 
ly  long  semi-erect  pubescence.  Front  with  moderately  long  erect  yellow- 
iah  hair.  Thorax  as  broad  as  long,  apex  truncate  without  processes,  an- 
teriorly roughly  punctate,  toward  the  sides  serrate,  posteriorly  subatrigoec. 
bind  angles  not  evident.  Elytra  coarsely  seriately  punctured,  declivitv 
regularly  convex,  not  margined  nor  tuberculate.  Body  beneath  Bpar»e!j 
punctate  and  pubescent.     Length  ,18-.23  inch  ;  4.5-5.5  mm. 

In  the  two  specimens  before  me  I  detect  no  sexual  difierences. 

Occurs  at  Port  Yuiaa,  CalifoTnia. 

DINODERIIS  Slepb. 

Tlie  species  of  this  genus  are  of  cylindrical  form,  sometimes  very  slight- 
ly depressed.  The  thorax  is  covered  with  asperities  in  front  in  tbe  luan 
ner  usual  to  the  f;enera  of  this  tribe. 

Here  again  we  have  a  Bjx'ciea  (fir(Ti"«)  in  which  the  anlennte  vary  from 
the  normal  number  of  Joints,  tliere  being  in  Ibc  one  species  six  and  in  the 
others  five  small  joints  between  the  second  and  the  club.  The  second 
joint  of  tbe  antenuse  is  usually  nearly  as  stout  as  the  first  and  ^ort,  ia  one 
species,  however,  (puTictatuii  this  joiul  is  much  more  elongate  tban  usual 
as  are  also  the  third  and  fourth,  this  makes  the  antenns  longer  and  more 
slender;  here  also  the  antennie  arc  fimbriate  anteriorly. 

The  length  of  the  three-jointed  club  as  compared  with  the  funicle  ex- 
hibits an  amount  of  variation  which  indicates  the  pnipriety  of  suppressing 
the  name  of  one  or  oilier  of  the  generic  names  Dinodm^u  or  Wiitopfrtiui. 
The  former  is  rciained  as  it  has  the  greater  numberof  species  in  our  fauna. 

The  surface  of  the  body  is  sparsely  clothed  with  short  erect  hftirs,  in 
panetattix  alone  the  pubescence  is  not  erect 

The  declivity  of  the  elytra  is  normally  convex,  two  species  have  it  flat- 
tened and  limited  to  a  varying  extent  by  a  ridge  Ipunetatvi,  truncattta). 

The  other  variations  of  structure  are  more  strictly  specific. 

In  accordance  with  the  relative  importance  of  the  chamcters  above  given, 
our  species  may  be  arranged  in  the  following  manner ; 
A.  Anlennte  10-jointed,  form  elongate  rylindrical. 

Declivity  of  elytra  convex,  not  acutely  margined. 
Margin  of  thorax  coarsely  serrate. 

Head  oimqoe,  rather  roughly  granulate potcatos. 

Head  Hhining,  smooth,  granules  small,  flat 

Margin  of  thorax  feebly  serrate. 

Elytral  punctures  irregularly  disposed-     Color  pice 


b,Goo(^lc 


isre.)  549  [Morn. 

Declivity  of  elyirn  wiih  simple  punctures. (slbratna. 

Declivity  granulate  or  muricato densna. 

Elyiral  punctures  in  regular  slrise.    Color  ferruginous pnalllas. 

Declivity  iDore  or  less  (lallf ned  and  acutely  margined. 
Second  joint  of  antennce  as  slonder  as  the  third,  joints  S-8  hairy  in 

front.     Marginal  ridge  of  declivity  short [lanotatna. 

Second  joint  of  antennie  stout,  joints  3-8  not  liairy.     Declivity  flat 

and  very  abrupt,  the  marginal  ri<lge  long. ■  .tnmoatiiB. 

B.  Antcnnie  11 -Jointed,  form  short. 

Margin  of  thorax  not  serrate,  declivity  convex brevl*. 

D.  porcatas  Lcc.    Kew  Species,  1868,  p.  101. 

Brownish  opaque,  sparsely  clothed  with  short  erect  hair.  Front  opaque, 
roughly  granulate.  Thora.x  as  long  as  wide,  slightly  narrowed  in  front, 
margin  conspicaousty  serrate ;  disc  in  front  with  spinilbrm  tubercles,  pes* 
teriorlj  rooderatcly  densely  tiiberculale  and  with  a  fine  smooth  median 
line.  Elytra  slriately  tubercnlate.  Body  beneath  sparsely  punctate. 
Length  .14  inch  ;  S.5  mm. 

Occura  from  Pennsylvania  southward  and  westward. 

D.  nubstriatni  Payk.  {ApaU)  Faun.  Suec.  Ill,  p.  142;  Hann. 
Bull.  Moec.,  183)1.  Ill,  p.  238. 

Piccouj).  minleratcly  shining.'  sparsely  clothed  with  short  erect  hair. 
Front  shining,  sparsely  granulate.  Thorax  as  wide  as  long,  a  little  nar- 
rowed in  front :  discanteriurly  whhspinifonn  tubercles,  posteriorly  densely 
granulate,  median  line  not  evident ;  margin  conspicuously  serrate.  Ely- 
tra with  TOWB  uf  coarse,  deep,  closely  placed  punctures,  intervals  sub- 
maricatc.  Body  beneath  shining,  sparsely  punctate.  Length  .16-.18 
inch :  4-4.5  mm. 

This  and  the  preceding  species  are  closely  allied  and  difTer  only  in 
sculpture.  In  the  former  the  intervals  are  broken  up  into  closely  placed 
tubercles,  in  ilie  iatlcr  the  punctures  of  the  intervals  are  more  uvidoutand 
the  intervals  are  continuous,  their  summitji  being  submuricate. 

Occurs  particularly  in  tUc  Nurtliern  States  and  Canada. 

D.  cribratOR  Lee.    New  Species,  1860,  p.  103.  ' 

I^ceous,  shining,  sparsely  hairy.  Head  shining,  sparsely  granulate. 
Thorax  as  wide  as  long,  scarcely  narrowed  In  front,  margin  very  feebly 
serrate  ;  disc  in  front  with  coarser  tubercles,  posteriorly,  densely  granulate, 
median  line  not  distinct.  Elytra  with  coarse,  deep  punctures,  moderately, 
densely  placed,  feebly  arranged  in  rows  on  the  disc,  confused  at  the  sides, 
intervals  not  elevated.  Body  beneath  sparsely  punctate.  Length  ,1C  inch  ; 
-4  mm. 

Occura  in  the  Middle  States. 

D.  deuHUif  T.i'c.  loc.  cit. 

PiceouB,  mndemli'ly  shining,  sparsely  hairy.  Front  shining,  sparsely 
granulate.  ThoraK  as  wide  as  loni;,  margin  very  feebly  serrate;  disc 
in  front  roughly  tuberculale,  posteriorly  densely  granulate.   Elytra  densely 
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and  rather  irregularly  punctured,  intervals  eub  muricate.  decUvitir  gnoo- 
late.     Bod;  beoeaih  Bpareel;  punctate.    Length  .14-.16  Inch  ;  8.5-4  mm. 

Tliia  Bpecli^s  differs  from  the  preceding  in  ita  rougher  sculpture,  mmI 
denser  pUDcIuation,  the  declivity  in  the  former  species  being  punctured,  in 
thlB  granulate. 

Occurs  In  the  Southern  States ;  also,  la  Michigan. 

D.  pailillas  Fab.  {SinodeMran)  Ent.  Syst.  Suppl.,  p.  156  :  Stephens 
must.  Brit.  Ent  III.  p.  354;  Duval  Gen.  Col.  Eur,  III,  pi.  57,  flg.  281. 

Cylindrical,  brownish  or  caalaneous,  shining.  Head  very  sparsely  punc- 
tate. Thorax  as  broad  as  long,  margin  scarcely  serrate,  surface  aspeislo- 
granulale  in  front,  less  roughly  granulate  posteriorly.  Elytra  with  rows  nf 
coarse,  deeply  impressed,  closely  placed  punctures.  Body  benesth  moder- 
ately coarsely  but  B[>arsely  punctate.     Length  .  12  inch ;  3  mm. 

This  insect  appears  to  be  ciiemopotite,  having  probably  been  distributed 
in  articles  or  commerce.  Numerous  specimens  were  observed  in  the  wheat 
at  the  Centennial  Exposition.  It  probably  occura  over  our  entire  country, 
as  1  have  specimens  tVom  Arizona. 

D>  punctatuii  Say,  {AptUt)  Journ.  Acad.  V,  p.  258. 

Piceous,  sparsely  pubescent.  Front  sparsely  punctured.  Antenna:  with 
moderately  long  hairs  in  fW>nt,  the  second  joint  as  slender  as  the  third  and 
moderately  loug.  Thorax  a  little  longer  than  wide,  narrowed  in  front, 
margin  very  feebly  serrate,  disc  in  ft'ont  with  spiniform  tubercles,  poue- 
riorly  indistinctly  granulate,  and  more  shining.  Elytra  densely  and  irregu- 
larly coarsely  punctate,  intervals  not  elevated,  declivity  feebly  coarei, 
suture  slightly  elevated,  on  each  side  a  more  prominent  but  small  denti- 
form tubercle,  at  sides  of  apex  acutely  margined.  Body  beneath  moder- 
ately densely  punctate.     Length  .  18  inch ;  4.5  mm. 

This  species  is  abundantly  distinct  in  the  structure  of  the  aniennte. 

Occurs  from  Pennsylvania -westward. 

D.  truncatuii,  n.  sp. 

Rufo-piceous,  moderately  shining,  surface  sparsely  clothed  with  very 
short  hair.  Front  moderately,  densely  punctate.  Thoran  as  wide  as  long. 
^twlually  srcuately  narrowed  from  base  to  apex,  margin  very  6nely  serrate, 
disc  anteriorly,  roughly  granulate,  posteriorly,  feebly  but  densely  muricate. 
Elytra  with  coarse,  deep,  closely  placed  punctures,  arranged  in  moder- 
ately regular  strife,  except  near  the  scutellum.  intervals  not  elevated,  de- 
clivity abrupt,  flat,  densely  punctate,  acutely  margined.  Body  beneath 
opaque,  obsoletely  punctate.     Length  .  14  inch ;  8.6  mm. 

The  marginal  ridge  of  the  declivity  encloses  an  exact  semi-circle,  while 
the  face  of  the  declivity  is  nearly  vertical  to  the  axis  of  the  body. 

Two  mutilated  specimens  from  California. 

D.  brevU,  n.  Bp. 

Cylindrical,  robust,  bniwnisli.  shining,  sparsely  hairy.  Thorax  as  bruad 
as  long,  slightly  narrowed  to  the  apex,  base  truncate,  margin  not  serrate, 
disc  anteriorly  with  short  dentiform  as|>eritics  arranged   in   four  or  five 
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transveree  »eriea ;  behiod  ibeee  the  thorax  is  densel7  and  coarsely  punc- 
tured, disc  aub-carinate  at  middle  posteriorly,  and  on  eacU  side  of  this  a 
feebls  depression.  Elytra,  cjlindtical,  obtusely  declivous  posteriorly,  sur- 
face coarsely  and  deeply  and  moderately  densely  punctured.  Body  be- 
nealh  piceous,  legs  paler.     Lenglli  .13  Inch ;  3  mm. 

This  species  differs  from  all  the  others  by  its  eleven-jointed  antennte,  the 
a^lditiunat  joint  occurring  among  the  small  ones  between  the  second  and 
the  club.  Its  form  is  also  shorter,  and  more  robust,  resembling  in  this  re- 
«l>ect  some  of  the  species  of  Xyltborui.  la  this  a|«cies  we  have  the  third 
instance  in  our  fauna  of  Ihe  variation  of  the  number  of  antennal  joints 
within  what  must  be  considered  generic  limits. 

Several  specimens  sent  me  by  Dr.  Summers  from  New  Orleans. 

Tribe  P80INI. 

Head  entirely  free,  eyes  at  least  moderately  prominent.  Anlcnnte  nine 
or  tea-jointed,  terminated  by  three-jointed  club,  wliich  is  a  little  shorter 
than  the  preceding  portion.  Thoras  oval,  sides  not  margined,  surface  not 
muricate.  Tarsi  slender,  elongate,  four-jointed  in  Pioa,  flve-jointed  In 
Polyeaon,  the  flret  joint  l>eing  very  small. 

Two  genera  occur  in  our  faunii. 

Anterior  cojtn;  separated,  libim  serrulate Polycaon. 

Antt-'iior  co\ie  contiguous,  tibis  slender,  simple Paoa. 

With  Polyrain  I  have  united  Exopioide*.  the  lea-jointed  anlennR  being 
the  only  differential  character.  There  are  species  belonging  to  the  latter 
genus  with  the  declivity  margined,  but  not  exactly  as  in  the  normal 
series  of  Polycaon.  Aerepin  does  not  differ  essentially  from  Ptoa,  and 
another  instance  is  thus  preriented  of  the  analogy  of  the  buna  of  the  west- 
ern side  of  our  own  continent,  with  that  of  the  western  Bide  of  the  eastern 
continent. 

POLYCAON  Lap. 

Tills  genus  contains  species  of  moderate  size,  the  Urst  black  and  slightly 
depressed,  the  others  piceous  or  lirownish  and  cylindrical. 

The  antennte  cKliibit  important  differences.  In  StoutU  the  fourth  joint 
is  rather  elongate,  and  4-8  slightly  comprt-ssed,  these  taken  together  longer 
than  the  club.  In  the  other  species  the  third  and  fourth  joints  are  of 
nearly  equal  size,  and  sub-monili  form,  and  taken  together  not  longer,  rarely 
as  long  as  the  club. 

Eiopioide*  (which  is  here  suppressed)  differs  only  in  having  one  joint 
less  in  the  funiculus. 

The  prosternum  separates  moderately  widely  the  coxse,  and  is  slightly 
dilated  behind  in  StoutU,  or  not  dilated  in  the  others. 

The  elytral  declivity  presents  two  forms,  that  in  which  the  tip  Is  i;radu- 
ally  declivous,  or  that  in  which  the  declivity  is  more  or  le^^s  ilatteued,  and 
limited  by  an  acute  edge,  thus  far  un  c(|ual  numt)er  of  species  occurs  in 
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The  episiomn  is  rather  deeply  emuginale  id  Stoutii,  in  the  otber  species 
Lniacste  or  broadly  enurginate- 

By  an  arrangemeot  of  the  mbove  clurecters  ijnr  species  amy  be  Uba- 
Uted  in  the  roliowing  ntanner : 
Anlenav  el  even -jointed. 
Third  Joint  of  antennx  much  amsller  than  the  roarth,  joints  3-6  to- 
gether longer  than  the  clnb. 
Prostemmn  behind  dilated  {Atlir-ieneinU). 

Thorax  panctnred  on  the  disc  and  shiny Stontil  i^. 

Thorax  granular  uid  opaque mtet^UtZ. 

Third  joint  of  SDtCDDtc  equal  to  the  fourth,  joints  3-8  together  shorter 
tlun  the  club.  Proslemum  not  broader  behind. 
Declivity  of  elytra  not  aculely  margiued. 

Thorax  punctate  at  middle ponctatna^''. 

Thorax  granulate pubtteet**  t . 

Declivity  ofelylra  acutely  mar^ned. 
Elytra  coarsely,  densely  aud  roughly  punctured. 

Alarginal  ridge  of  declivity  short *«*""t 

Marginal  ridge  of  declivity  long obUqiRiB. 

Elytm  sparsely  and  coarsely  punctured,  transversely  plicate  at  the 

sides pUcatUB. 

Aotennte  10  jointed.    Joints  3  and  4  equal. 
Joints  3-7  together  not  longer  than  the  club.     Elytra  not  margined  at 

declivity confntns. 

P.  Stoatii  Lee.  ^.  Proc.  Acad.,  1853,  p.  333;  ovieoilU  Lee.  f. 
Pacif.  R.  R.  Rep-.  1857,  p.  4i>. 

This  species  is  the  largest  in  our  founa.  The  color  is  deep  black.  TUe 
elytra  are  gradually  rounded  at  dccliviiy  without  any  elevated  ridge  st  ihc 
sides.  The  two  sexes  appear  so  distinct  that  a  separate  mention  will  Ic 
made  of  eacb.     Length  .38-.76  ?,  .60-.84  ^  inch  ;  10-19  mm.   to  15-21 

Maie.  Head  large,  equaling  the  thorax  in  si£e.  surface  rather  coarsely 
granulate  but  not  opaque  :  etypena  concHve  rather  deeply  emarginate  st 
middle  ;  mandibles  stout  and  moderately  prominent.  Thorax  moderately 
shining,  disc  punctured  at  middle,  at  sides  and  beneath  granulate.  Elytra 
shining,  sparsely  and  rallier  flnely  plluctulale. 

Fima(e.  Head  not  as  larjre  as  the  thorax,  surtkcc  opaque,  rather  coarsely 
granulate  ;  clypeus  flat,  feebly  emarginate  a<  middle  ;  mandibles  not  promi. 
nent.  Thorax  opaque,  granulate  over  the  entire  surface.  Elytra  opaque. 
scabrous,  sub. granulate  near  the  l>ase. 

The  head  and  thorax  bave  erect  black  hairs  sparsely  placed,  the  elytra 
very  finely  pubescent.  This  laller  is.  however,  rarely  seen,  as  the  hairs 
are  very  easily  destroyed.  I  have  never  observed  any  sexual  characters 
other  than  those  nientioDed  above.  The  anterior  femora  appear  to  be  a 
little  slouter  in  the  male,  but  this  is  not  very  evident.  It  has  long  been 
suspected   by  me  that  these  were  sexes  of  one   s|tecies.  so   Ihat   in   ilic 
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"Check  Li3t,"p.  127,  I  ventureil  the  suggestion  which  I  now  feel  must 
be  more  positively  stuletl. 

Occurs  in  ('uliforiilu  and  Oveson. 

V.  pnnctatafi  Lee.  ^T.    New  Species  103  ;  pubeteena  Lee.  Q,  loc.  cit. 

Piccous  brown,  moderately  shiaiDg,  surface  sjiarsply  clothed  with  un- 
equal, erect,  yellowish  hairs.  Elytra  regularly  convex  at  the  d«elivity, 
the  latter  without  marginal  ridge.     Length  .409— 48r?  inch";  10-12  mni. 

Male.  Head  a  little  larger  and  with  the  mandibles  a  little  more  promi- 
nent. Thorax  sub-granuiale  at  the  aides,  punctured  at  middle.  Elytra 
finely  and  rather  aparsely  punctate. 

J'itaalf.  Head  and  mandihles  smaller  than  the  male.  Thorax  granu- 
lAle  over  the  entire  surface  but  not  densely.  Elytra  more  distinctly  punc- 
tate. 

The  dilferencus  here  are  parallel  with  those  noticed  in  the  preceding 
species. 

Occurs  in  the  Peninsula  of  Lower  California. 

P.  exesas  Lee.    Proc.  Acad.,  1858,  p.  .4. 

Piceous,  moderately  shining,  sparsely  clothed  with  erect,  yellowish 
pubescence.  Head  densely  granulate,  vertex  with  a  smooth  line  al  mid- 
tllc.  Thora.T  moderately  densely  granulate.  Elytra  convex  at  the  de- 
clivity, the  latter  margined  around  the  apex,  the  two  ridges  and  apical 
margin  limiting  a  semicircular  space  ;  surface  with  very  coaise  and  deep 
punctures  which  are  very  dense  at  the  sides  and  posteriorly,  at  apex  the 
punctures  become  obsolete  and  are  replaced  by  granules.     Length  .56  inch: 

The  specimen  before  me  is  a  female  ap]mrcntty.  but  has  the  sutural  angle 
of  the  elytra  slightly  dentiform.  This  E|iecics  differs  from  the  next  by  its 
deeper  and  rougher  sculpture  and  by  the  margiiml  ridge  of  the  declivity 

Occurs  in  the  Peninsula  of  Lower  California. 

P.  obllquuH  Lee.  Trans.  Am.  Ent.  Soc.,  1874,  p.  06. 

Dark  hruwu.  feebly  shining,  sparsely  pubescent.  Head  granulate. 
Thorax  granulate  at  the  sides,  moderately,  coarsely  punctured  on  the 
middle  of  the  disc.  Elytra  moderately,  dunsely  murieaiely  punctured,  de- 
clivity oblique,  slightly  flattened,  sparsely  granulate,  much  smoother  at  tip. 
and  with  a  limiting  ridge,  the  two  sides  and  apex  enclosing  three-fourtlis 
of  a  circle.     Length  .48  inch  ;  12  mm, 

I  have  two  apeciiiiens  tiefore  me,  both  females  prolmbly,  which  dilier 
from  the  preceding  species  by  their  less  rough  sculpture,  and  the  ilcclivily 
flatter  and  more  nearly  surrcmndcd  by  llie  acute  margin. 

Occurs  in  Texas. 

P.  plleatufi  Lee.  loc.  cit.  p,  Oa. 

Brownish,  shining,  very  sparsely  hairy-  Head  finely  granulate-  Thorax 
sparsely  punctate.  Elytra  with  a  few  coarse  puncturiia  sparsely  placed  near 
the  base,  and  along  the  suture,  sides  slightly  flattened,  and  with  transveree 
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plications ;  declivity  olilique,  fl&t,  very  finely  and  epareely  puDCtate,  >nd 
limited  by  an  elevated  ridge,  wliicli  wiih  tlie  apical  margin  includes  rather 
more  ihan  three- fourths  or  a  circle.    Length  .30-.  tO  inch;  fl-10  mtu. 

TIiIh  species  is  distinct  from  all  the  others  by  its  elytral  sculpture. 

Occurs  in  Teias. 

P.  confertus  Lee.  New  Species,  18(16.  p.  103:  iaeita  Lee.  {Ero- 
pioidef)  Trans.  Am,  Ent.  Soc.,  I86H,  p.  64. 

Chestnut  brown,  feebly  ehiniug,  sparsely  pubescent.  Head  and  thoraji 
moderately  densely  gnknulate.  Elyrra  moderately  densely  punctate,  l>e- 
coming  granulate  at  the  sides  and  apex,  declivity  obliqne,  not  flattened  dot 
margined.    Length  .30-. 46  Inch  :  7.5-11.5  mm. 

Mate.  Apices  of  elytra  separately  cmarginatc.  and  with  a  sututal  and 
external  angulation. 

Female.     Apices  of  elytra  entire. 

The  suppression  of  ExopioiiUt  into  Polyeiion  follows  from  the  courae 
adopted  in  Sinoxglon  where  species  are  recognized  with  ten-and  nine- 
jointed  antennie.     In  all  other  respee's  llie  two  genera  fully  agree. 

Occurs  in  California  where  it  is  said  to  depredate  on  grape  vloes. 

P80A  Hbst. 
Aerepit  Lee.     Ann.  Lye,  V,  p.  313. 

Head  free,  labmm  small,  in  distinct.  Antennee  ten  Jointed,  termioited 
by  a  loose,  three  Jointed  club ;  first  Joint  stout,  obconical,  second  shorter, 
oval,  3-7  subcqual,  longer  and  more  slender  than  the  second,  the  fourth 
being  a  little  longer  than  the  others,  eighth  oboval,  ninth  shorter,  tenth 
oval,  a  little  longer  than  the  ninth.  Anterior  cox*  very  narrowly  separated 
by  a  short  prostornum.     Tarsi  slender,  the  first  joint  not  distinct. 

At  the  base  of  the  first  joint  of  the  tarsus  a  faint  trace  existii  of  the  point 
of  union  between  iLelrue  first  Joint,  and  tliat  which  appears  to  be  flrst.  hut 
which  is  really  the  same  as  the  long  second  joint  of  Fotyr-jtoa.  There  'a. 
quite  a  distinct  onychium  in  our  species,  although  I..acordaire  says  there  is 
none  in  Ibc  species  which  were  before  him. 

The  genus  Acrepit  was  founded  on  a  specimen  captured  by  Dr.  LeConte, 
in  California,  and  which  wns  subsequently  lost  at  sea  with  other  types,  while 
on  tlie  way  to  Euro|>e  for  the  examination  of  Lacordaire.  Id  I80!i  another 
species  was  found,  but  the  s])cclmen  was  not  in  the  most  desirable  state  fiir 
examination,  consequently  the  best  was  made  of  the  specimen  before  me 
and  the  genus  retained  as  distinct.  The  material  now  at  my  comtnand  is 
all  that  could  be  desired,  and  indicates  that  Aertpii  should  be  suppres^eid 
into  Pioa. 

Our  species  are  two  in  number,  of  one  of  them  we  have  yet  no  examph-, 
the  only  evidence  of  its  existence  being  the  description,  and  the  memor> 
which  Dr.  LeConte  retains  of  his  type.  For  the  latter  I  can  only  repro- 
duce his  description. 
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P.  mactUata  Lee.  (.Acrtpu)  Ann.  Lye,  V.  p.  213. 

Piceoiis4CDe<iU3,  BhiDJng,  sparsely  clothed  with  cinerous  pubescence. 
Head  and  tliomi  globose,  thu  latler  narrower  behind,  iruocate  and  mar- 
gined, dcDsely  punctured.  Elytra  parallel  cylindrical,  not  wider  than  the 
thorax,  rugosely  punctured,  suture,  margiu  and  three  spots  on  each  white. 
Length  .84  inch  ;  8.13  mm. 

The  flret  spot  is  hnnieral,  the  second  median,  the  third  narrow,  lunate 
and  near  the  tip. 

Notwithstanding  the  view  expressed  to  me  hy  Dr.  LeConte,  I  suspect 
that  this  and  the  next  species  will  prove  to  be  one, 

P.  qaadrifllgnata  Horn,  iAerepii)  Trans.  Am.  Ent:  Soc,  18GB,  p. 
135. 

^neous,  shining,  api^rsely  pubescent.  Thorax  not  densely  punctate. 
Elytra  variable  in  color,  surftice  moderately  densely  punctured  and  ru- 
gulnse.  Body  beneath  modenitely  densely  puiirtulate,  spiirsely  pubescent. 
Abdomen  eneou?  at  the  sides,  rufous  at  the  middle,  sparsely  punctulate. 
Legs  sneous.     Length  .2a-.36  inch  ;  j..>-9  mm. 

Var. .  Elytra  blue  with  s  small  red  humeral  spot. 

Var.  qo'idriiigaata  Horn      Elytra  blue  with  a  humeral  and  subapical  red 

Var. .  Elytra  bine,  lateral  margin  red,  uniting  the  humeral  and  sub- 
apical  spots,  the  spots  also  larger  in  size. 

F'lr, .  Similar  to  preceding,  with  the  suture  niso  red,  and  a,  small  blue 

spot  appears  in  the  centre  of  the  apical  s|iot. 

Fur, .  The  red  color  stilt  further  extends,  so  that  the  elytra  are  rod 

wlih  three  blue  spots,  one  at  bosuL  third,  one  behind  the  middle,  and 

OccutB  in  Mariposa  County,  California. 


S'jneptit  of  the  Cor,rD(iD.B  of  the  Uniled  Stale: 

Br  Gbouof.  H.  Horn,  M.D. 

lOead  before  the  Ameruaa  PhUoioplUtal  S-'cUty.  April  lit.  1878.) 

The  first  arrangement  of  the  genera  of  this  family  is  due  to  Erichson. 
ivlio  created  it,  associating  genera  whose  aggregate  possesses  very  little 
homogeneity,  no  less  in  form  and  general  external  appearance  than  in  more 
Important  structural  characters.  The  family  appears  to  be  composed  of  a 
certain  number  of  genera  which  form  natural  groups  or  tribes,  as  the 
Sf/ncliilini  and  Colydiini.  around  which  are  arranged  other  tribes  com- 
posed iif  genera  with  feeble  alliances  among  tlieiuselves  and  which  seem 
to  he  like  Cupwand  Bhy$ode*.  either  relics  of  pre-exlsticg  faunie  or  in- 
differentiatM  in  characters  so  that  whatever  position  maybe  assigned  them 
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ID  an  allempled  tioear  arranscmeni  of  geoen  tber  will  be  equal);  oat  of 

There  is  very  iiiile  t.i  be  a>l<l«l  to  Ihe  ^oeraliiies  of  the  f«milT  bernod 
vclial  Laci>nlaire  and  Duval  hare  eifen,  several  ctianclcrsof  limiledon-ilT- 
renCE  remain  to  be  noiired.  The  p>«ili<iD  of  the  ■ 
differt'DI  eenera.  In  C-rlK'f.  Rhajn-ltm  sod  Iheir  allie 
for  Ihi«  family  rerv  dUtant  from  Ibe  eres.  and  ooder  a  ralhrr  wide  fruatal 
mar^D.  Id  Ihe  following  lril>(«  ilie  anteDOte  gradQallf  apprvncb  tbe  eyea 
BO  as  lo  be  nearly  iD  omtact  with  theot.  tbc  fronul  Dwrgin  disapp^us. 
finally  tlie  Hides  of  the  front  are  itcuit:ly  ooicbed  and  the  anicnrue  hecotne 
frontal  id  tbeir  insertion.  Il  seems  not  to  have  be«D  otiserred  that  the  an- 
terior coxte  are  open  behind  in  a  largp  iiDml>er  of  genera  :  this  seems  lu 
me  a  cliiiracter  of  considerable  iniponance  and  coo^^iUerable  use  has  been 
made  ofit  ID  the  folloning  pages.  The  renlral  segnients  are  said  lo  be 
fiieil  aod  immoTalile.  except  Ihtr  la:<I  two ;  this  aUo  needs  correction  for  ■ 
lar<!e  number  of  genera. 

Ttic  anterior  autl  posterior  coxte  are  always  small  and  globular,  the 
former  in  several  gi-nera  conti^ioiis.  tbe  latter  always  separated  altliongh 
at  times  narrowly.  The  posierior  t^txK  vary  from  transverse  lo  oval  or 
round,  and  are  mrer  contiguous  sitboagh  at  times  oarrowlr  separated, 
often  very  widely  distant. 

Ericlison  and  those  who  follow  him  use  the  supposed  greater  length  of 
the  firsl  ventral  segment  as  a  means  of  se|iarating  the  C'llydiiilf  from  the 
8garhdidt».  Very  little  oltservntion  will  convince  any  one  that  [his  char- 
acter has  in  the  first  pluce  no  such  value  and  it  moreover  does  not  esisl 
where  it  should,  and  I  have  been  greatly  surprised  a'  Onding  the  actiul 
condition  of  the  pos:prior  enxte  and  first  ventral  segment  of  Cortient  Umri- 
<;«*,  which  nbould  by  Brichson's  system  l)ea  Bulhriitridf. 

Id  studying  Difnt-mii  Frgi  and  Ugberii  a.  sp.*  I  notiitMl  a  structure  of 
the  under  surface  of  the  biKly  whicli  is  entirely  at  variance  with  tbe  present 
family  and  rallier  anomalous  among  Coleoptera.  In  all  the  genera  of 
Cui.TUiiD.K  the  posterior  coxte  arc  closed  externally  in  part  by  the  meu- 
slemal  aide  pieces,  sometimes  the  latter  are  curved  inwards  at  Ihe  {losierior 
end  to  meet  the  coxte,  but  in  the  two  genera  above  meniioQcd  the  posterior 
CJXie  are  excepiionally  small  and  ibeir  cavities  are  excavated  in  the  pos- 
terior edge  uf  the  meiaslcroura  nnd  anterior  edge  of  tbe  first  veniral  seg- 
ment, so  that  tbe  coxfc  are  completely  surroundi.ii  and  the  metasiernat 
side  pieces  arc  distant  from  the  outer  edge  uf  tbc  cox»,  the  suture  in  Di/- 
ci/loiua   being  oblilt-ratt-d.     This  structure   wilb   the   three-jointed    tarsi 

•  The  HnbfTii  here  mentloopil  Is  one  Elven  b.r  Mr.  Fry  to  Dr.  LiConte  mbflnj 
I'niu?  oniiKKl  Hope.  It  In  a  black  opn<|ue  niiocles.  of  the  general  form  or  a  Ok- 
oinfWii.Kurfnoerouglily  punctureit  andBimreelyolotlieil  with  ^rHjliih  p'utiexvnr?, 
the  clytnil  margin  with  fmall  ^ipolnor  black  pubeivcnce.  The  thorax  hu  on 
encti  Hide  an  nrcualc  cicvntcil  line  parallel  with  but  lilRlant  imm  the  raargln. 

dixtl nelly  movable  nml  Ibcro  apinMrs  lu  ben  niiili  ventral  sexinenl  paahed  b; 

some  accident  within  llic  ixbiliiiiicn.    To  this  1  would  cull  theatlcntloti  ol  thoor 
[MisHi'sRlnir  Eooil  »|H;clmr'ii!i. 
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mark  these  two  genera  as  members  of  another  family  which  may  be  called 

Dl8COLOMID«. 

Jtiyfhoctrua  and  M^rmidiui  must  also  form  a  distinct  family  folluwing 
the  example  of  Diivai. 

The  arraDgcnieni  followed  ia  the  present  jmper,  although  sutwiantialiy 
that  of  Erichson,  is  liased  on  other  characters  which  appear  to  me  more 
natural  and  conslanl.  I  have  added  a  new  tribe,  Rhagoderiai,  to  coulain 
those  genera  without  retractile  autennee,  and  elso  Derelaphrini  fur  those 
genera  with  the  anterior  coxfc  contiguous  or  very  nearly  so.  The  tribes 
thus  become  increased  to  seven  and  are  distinguished  as  follows : 

Antenna;  perfoliate,  nut  retractile,  distant  at  base  from  the  eyes 

Rbagodeiliil. 
Antennie  capitate,  retractile,  arising  close  to  the  eyes. 
Last  joint  of  palpi  not  acicutar. 

Anterior  coxs  siightiy  separated.     Head  horizontal. 

First  joint  of  tarsi  short SyrachlUnl, 

Pitst  joint  of  tarsi  longer  than  the  second ColycUlnL 

Anterior  coxm  contiguous  or  very  nearly  so.     Head  defluxed 

DeretaplirinL 
Anterior  coxie  distant. 

Antcnnce  arising  under  n  frontal  margin.     First  ventral  segment  not 

elongate.     Trochanters  free FjcnomOTinl. 

Autennu:  free  at  base.     First  ventral  elongate.     Trochanters  closely 

connate  with  t be  femora Bothilderini. 

Last  joint  of  palpi  acicuiar.  • 

First  ventral  elongate.     Anlennse  free  at  base Cn7loiiiiil. 

Tribe  I.  RHAKODERINI. 

Antennie  perfoliate,  inaerled  under  the  frontal  margin  at  a  distance  from 
the  eyes,  not  capitate  nor  retractile.  Anterior  cuxie  small,  rounded,  moder- 
ately separated  by  the  prosternum,  which  is  mure  elevated  than  the  coxie, 
and  alightiy  dilated  behind  them.  Middle  coxoi  more  distant  tlian  the  an- 
terior. Posterior  coite  ovul,  small,  variably  distant,  their  cavities  partially 
clo^d  externally  by  the  metasternal  side  pieces  which  are  narrow.  Tarsi 
shon.  the  llrat  three  joints  not  longer  than  the  fourth  Abdominal  seg- 
ments gradually  decreasing  in  length,  the  fourth,  however,  shorter  than  the 
flflb.    Tibiffi  without  terminal  spurs. 

In  the  above  characters  a,  certain  number  of  genera  agree, 
important  ditferenees,  however,  are  found,  which,  with  the 
increase  of  the  nunilter  of  the  genera,  will  warrant  the  divi- 
sion of  the  tribe  into  several.  Firat  in  importance  is  the 
structure  of  the  anterior  coxte,  which  at^  very  plainly  open 
behind  in  Rhaijodera  and  Gorticas,  and  cloaed  in  Anchomma, 
The  eyes  exhibit  the  next  imiiortant  difference.     In  the  two 
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genera  first  mentioned,  the  eyes  are  round,  moderately  promi- 
nent, coareely  granulated,  and  in  Anekomma  small,  not  promi- 
nent, and  completely  divided  by  the  aides  of  the  head: 
These  characters  seem  to  indicate  two  sub-trihes. 

Anlfriur  coxce  open  behind.     Eyes  entire sub-tnlie  Rhaoodkbiki. 

Head  narrower)  behind,  fomiinj;  a  distinet  neck RJugodais. 

Anterior  coxK  closed  behind.     Eyes  divided aub-triln  Anchommini. 

HeiLd  not  narrowed  beliind 


The  latter  genua  appears  not  to  have  any  allied  form  yet 
described.  Rkagodera  in  plainly  akin  to  Corlicus,  and  proba- 
bly Sarrotrium  and  Diodesma.  which  I  have  not  examined  in 
nature.  In  Corlicus  the  head  is  not  narrowed  behind  into  a 
neck,  and  the  posterior  coxre  are  so  placed  that  even  the  moat 
poetic  imagination  cannot  call  them  contiguous,  they  are 
really  distant,  and  this  one  fact  goes  far  in  exhibiting  the 
entire  absence  of  accuracy  and  fact  in  the  characters  used  by 
Erichson  in  defining  his  tribes. 

The  genera  representing  this  tribe  in  our  fauna  are  from 
the  Pacific  Region. 

RHAOODERA  Ericbu. 

Antenate  inecried  under  Ihc  margin  of  the  front,  not  retractile,  11-]nintcd, 
moderately  short,  slightly  flattened,  joinis  ])errolial«,  sparsely  clothed  willi 
sliort,  scale  1i lie  hairs ;  first  joint  more  slender,  and  not  longer  than  second, 
third  joint  nearly  as  long  as  the  Ihree  following  together ;  joints  4-10  trans- 
verse, very  gradually  broader,  eieventii  narrower  than  the  Icnib  and  ov«l 
ucuminale  at  tip.  Bead  horizontal,  as  broad  as  long,  sides  of  front  dilated 
over  the  inscrliun  of  the  anteunfe.  suddenly  narrowed  behind.  Eyes  en- 
tire, coarsely  gmnulated,  moderately  prominent.  Mentuni  transverse,  guta 
deeply  uinarginuto,  its  angles  acutely  prolonged  to  the  front,  it  sidfs  form, 
ing  a  distinct  ridge  beneath  the  eyes,  Haxillfe  visible  bene&th.  Labnim 
short,  transverse,  almost  entirely  concealed  by  the  cpistoma,  the  latter 
feebly  emarginate  at  middle.  Thora):  as  wide  as  the  elytra,  &pex  emargl- 
nate.  base  arcuate  at  middle,  and  acutely  sinuate  on  each  side,  side  margin 
acute,  serrate.  Elytra  oblong,  humeral  angles  moderately  prominent,  disc 
acutely  curinnlo.  Scutellum  small.  Anterior  co!ffe  small,  moderately  dis- 
tant, prostertmm  more  elevated  than  the  cone.  Posterior  coi«  narrowly 
seiHirated,  intercoxal  process  moderately  long,  obtusely  rounded  at  tip. 
Abdominal  segments  1-4  gradually  shorter,  tlfth  slightly  longer  than  the 
fourth.  Tibite  slender,  but  gradually  broader  to  tip.  Apex  flmbriale  with 
iHhort  spinules  without  terminal  spurs.     Tarsi  short,  clothed  bene.-kth  witli 
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short  brisilts,  1-3  graduallj'  decreasiDg  io  length,  fourth  oearlj  as  long  as 
ttie  prercdiDg  together,  and  wiih  rather  stout  clnwa. 

I  have  alreadj  (Proc.  Am.  Eat.  Soc.  1867,  p.  293),  called 
atteation  to  a  certain  amount  of  confusion  between  Useehua 
and  Rhagodera.  The  history  of  the  two  genera  is  in  short  ae 
follows:  Escbscholtz  used  the  name  Rhagodera  tiibercvlaia  for 
an  insect  in  the  Dejean  coltection,  and  the  name  was  pub- 
lished in  the  third  edition  of  the  Catalogue  without  descrip- 
tion. Mannerheini,  in  1843,  published  in  few  words,  a  de- 
scription as  that  of  Rhagodera  tvberculata.  This  is  the  first 
publication,  and  has  priority.  In  1845,  Motschulsky  de- 
8cril»ed  and  fignred  Usechus  tarerta.  This  is  also  a  correct  de- 
scription and  figure.  While  in  London,  in  1874,  I  saw 
that  part  of  Dejean's  collection  containing  the  original  of  the 
name  Rhagodera,  and  found  it  to  be  the  same  as  Usechus  la- 
certa.  Motschulsky  probably  saw  this  same  specimen  in  Mr. 
K.  W,  Janson's  possession,  and  was  thereby  induced  to  pro- 
nounce his  insect  synonymous. 

Rhagodera  and  Usechus  must  be  allowed  to  stand  in  the 
sense  in  which  they  are  at  present  used,  and  the  name  on 
the  Dejean  specimen  go  for  natight. 

Thorax  arcuate  oQ  the  sidiis,  hind  angles  rectangular tnberonlata. 

Thiimx  strongly  sinuate,  liind  angles  acute,  prominent coatata. 

Rh.  taberculata  Mann.  Bu'l.  Mosc.  1843.  II,  p.  800;  Horn,  Proc. 
Am.  Em.  Soc.  1807,  p.  29a. 

Ohiong  depressed,  brownish,  sub-opaque.  Head  sparsvly  granulate,  each 
granule  with  a  small  sotle-like  hair.  Thorax  broader  than  long,  aides  regu- 
larly arcuate,  and  gradually  narrowed  to  base,  margin  sermU.',  aud  with 
short,  scale-like  iiairs,  hind  anglea  reclangular,  not  prominent,  base  arcu- 
ate ut  middle,  on  each  side  serrate  within  tlie  angles  ;  disc  strongly  bicos' 
tate,  cosio:  arcuate,  and  convergent  at  apex  and  L>4»e,  surface  very  sparsely 
granulate,  and  with  scale-like  hairs.  Elytra  olilong,  humeri  rectangular, 
suture,  margin  and  the  discal  cohIs  luiutcty  clcvnlcd,  iniercals  with  two 
niws  of  large  cribrifiirm  punctures.  Body  benuatli  sparsely  granulate,  and 
with  few  scales.  Legs  sparsely  clothed  with  short,  scale-like  hairs.  Length 
.32-.28inch;  5.5-7  mm. 

In  well  preserved  clean  specimens  the  summits  of  the 
elytral  costfe  have  erect  scales  ratlier  distantly  plitced,  and 
between  these  are  shorter  capitate  scales. 
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0ccui3  usually  under  bark  from  Alaska  to  Saa  Diego  and 
Arizona,  and  uot  common. 

Rh.  coatata  Horn.  Proc.  Am.  Eot,  Soc.  1867,  p,  393. 

This  species  resembles  iu  all  essential  characters  the  pre- 
ceding and  differa  ia  having  the  thorax  rather  deeply*  sinu- 
ate posteriorly,  the  hind  angles  acute  and  prominent.  Length 
.34  inch  :  8.5  mm. 

In  both  species  the  frontal  margin  is  acutely  serrate. 

Occurred  at  Gila  Bend  Station,  Arizona.  The  measure- 
ment previously  given  by  me  is  a  little  too  great. 

ANCHOMDIA  Lee. 

AotenQie  iaseited  under  the  margin  of  the  front,  eleven -jointed,  not 
retrjiclilc,  moderately  stout,  sliglilly  flattened,  joints  perfoliate,  sparsely 
clothed  with  scale-like  Imirs ;  flrsl  joint  short,  obconicul.  secoot]  transverse, 
third  as  long  as  the  nest  two  logetber,  four  to  nine  transverse,  equal,  tenth 
aomewliat  larger,  eleventh  smaller  and  narrower  than  the  tenth,  truncate 
at  tip.  Head  horizontal,  oblong,  sides  parallel  at  middle,  graduallj  nar- 
rowed at  apieal  tlilrd,  posteriorly  rather  suddenly  narrowed.  Eyes  small, 
flat,  divided  by  the  side  of  tlie  bead,  upper  portion  linear,  lower  portion 
very  small.  Menlum  oval,  supported  by  a  distinct  peduncle  ;  sides  of 
genffi  IrianguUrly  prolonged  in  front  and  continuing  p<»leriorly  in  a  ridge. 
Miiiilire  not  concealed,  palpi  moderately  long,  last  joint  longer  than  tht 
l>rcceding,  truncate  at  lip.  Labrum  not  visible  beyond  the  clyi>eus.  An- 
terior coxEB  small,  moderately  dislant,  leas  prominent  than  the  prosternum. 
Posterior  coxte  separated  by  a  quadrangular  process  arcuate  in  front.  Lees 
Blender,  tibiee  flmbriate  at  tip  with  short  spiuulosc  hairs,  without  spurs. 
Tarsi  short,  sparsely  hairy  beneath,  first  three  joints  gradually  decreasing 
in  1en-;tli,  fourth  join!  as  long  as  the  first  three  and  with  stout  claws.  Ab- 
domen with  first  three  segments  gradually  shorter,  fourth  very  abort,  fifth 
as  long  aa  third. 

A.GOStatum  Lee.  Proc.  Acad.  1858,  p.  63;  Joum.  1858,  pi.  1,  flg.  18. 

Form  elongate,  color  variable,  picoous  to  jMile  brown,  opaque.  H«ad 
granulate,  front  finely  carinate,  sparsely  cli>tl)ed  with  yellowish  scale-like 
hairs.  Thorax  very  little  longer  than  wide,  A\iex  and  base  equal,  sides 
very  feebly  arcuate,  margin  acute,  disc  with  (lirec  parallel  eostte  near  the 
middle  the  central  finer,  surface  aa  in  the  head.  Elytra  with  the  suture 
moderately  clevatr;d,  and  with  three  discal  costffi  and  margin  acutely 
prominent,  intervals  biseriately  coorsely  punctured.  Body  beneath  coarse- 
ly but  sparsely  punctate,  siKirsuly  clothed  with  scale-like  hairs.  Length 
.16  inch;  4  mm. 

Occurs  from  San  Piego  to  Owen's  Valley,  California,  and 
rather  abundant  in  the  latter  loctility. 
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Tribe  II.  SYNCHITINI. 

AnieDiiii'  capilutt.  retractile,  inserted  under  the  tVuntal  margin  a  short 
i.li.<^taiice  in  front  uf  the  eyes.  Head  horizontal,  eyea  usually  niiind,  mode- 
ntlcly  prominent,  entire,  rarely  (_Plila'»ieiiiit»)  emarginale  by  the  udes  of 
tlie  Trout.  Anterior  co\ie  small,  rounded,  narrowly  separated,  usually  a 
little  more  prominent  than  the  sternum  between  them.  Middle  coss  mod- 
erately distant.  Posterior  co\fe  transverse,  attaining  the  margin  of  the 
l>o*Iy,  separated  by  a  triangular  abdominal  process.  Metastemal  siile  pieces 
narrow,  rarely  i  Eu(U»ma)  concealed  by  the  elytra.  Abdominal  segments  * 
decreasing  gradually  in  length,  and  in  Cieann  distinctly  mobile.  Tarsi 
short,  first  three  Joints  siibe^iinl.  together  not  longer  than  the  fourth. 

The  genera  of  tliie  tribe  in  our  fauna  are  represented  by 
species  the  sculpture  of  which  is  more  or  less  coarse,  either 
costate  or  granulate,  oiKique  and  pubescent. 

Here  also  we  have  differences  in  the  structure  of  the  an- 
terior coxal  cavities,  all  excepting  two  have  these  open  be- 
hind. The  other  characters  in  which  difterences  occur  are 
those  of  generic  value  merely.  The  tribe  as  here  defined  is 
homogeneous  and  scaix-ely  merits  further  division. 

The  genera  are : 
Anterior  cn\al  cavities  o|)eri  behind, 
Antcnnce  10-Jointed,  club  solid. 

Head  witliout  aDtcnnal  grooves Synchita. 

Head  with  distinct  grooves Cloonea. 

Anl«nua'  ll-jointed,  club  3-join led. 
Eyes  free  rounded. 

Head  williout  antennal  grooves Dltoma. 

Head  witli  distinct  antennat  gnx>ves, 

Tibiie  with  distinct  terminal  spurs 

Tibise  without  terminal  spnrs 

Eyes  emarginate  hy  the  sides  of  the  front. 

Antennal  grooves  distinct PhlosonsmiuL 

Anterior  coxal  cavities  closed  behind. 

Antcnnie  with  a  2-joinied  club.    No  tibial  spurs Coxeltia. 

Antenna-  with  a  3-jointed  club.    Bmall  tibial  spurs X^Konotna. 

SYIVCHITA  Hellw. 

Anlennee  10-jointed,  temtinated  by  an  abruptly  larger  joint  which  is 
glabrous  at  base,  pubescent  at  tip.    Head  beneath  without  antennal  grooves. 

Tarsi  etout,  first  three  joints  very  short,  but  little  longer  than  half  the 
fourth,  clothed  beneath  with  slion  iiubeseence,  Tibiie  slender  with  minute 
terminal  spurs. 

TROC.  AMEH.  I'HIUIS,  St>r.  XVII.   101.  3b.       I'RIHTED  JL'NE  1,  1878. 
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Our  species  are  ab  follows  : 
E1}nra  fludj  coatate. 

Tbonz  with  an  elevated  line  on  eacli  side UUcoIUb. 

TboTS!!  witliout  elevated  lines TsiieEzta. 

Elytra  unifomi,  not  costate. 

Elytra  variegated  with  paler  markings parvula. 

Elytra  nnicolorous. 
Thorax  finely  granulate,  margin  finely  serntlnle.     A  sub-apical  im 

pressed  line fdllginoaa. 

Thorax  coarsely  granulate,  margin  coarsely  serrate.     Wiiliout  sub 
apical  impressed  line Snuralata. 

8.  latlcollU  Lee,  New  Species,  186R,  p.  116 ;  Proc.  Acad.  tNG6.  p. 
37fl. 

Oblong,  Bub-de pressed,  piceous,  ojtaqHe.  humeri  and  a  spot  near  the  apei 
of  the  elytra  rufoua,  body  beneath  and  legs  ferruginous.  Thoras  wider 
than  long,  slightly  narrowed  at  base,  surface  granulate  and  with  an  elevat- 
ed line  on  each  aide  and  a  feeble  impression  at  middle,  margin  obeuletcly 
semilaie.  Elytra  with  suture,  three  discal  costte  and  margins  sub-uciilely 
elevated.  Intervals  biseriaiely  granulate.  Length  .08  inch  ;  2  mm. 
Occurs  from  New  York  to  North  Carolina,  not  common. 

S.  varlegata  Lee.  Proc.  Acad.  1858,  p.  68. 

Oblong  elongate,  moderately  depressed,  piceous,  opaque,  elytra  ornate 
with  pale  markings.  Thorax  wider  Ihan  long,  margin  very  finely  ».'rru. 
late,  narrower  at  ape.v  than  base,  surface  granulate.  Elytra  with  sulure, 
four  discal  costee  and  margin  acutely  elevated,  intervals  hiserialely  coarsely 
and  deeply  punctured.     Length  .08-.  10  inch  ;  2-2.S  mm. 

Occurs  at  Fort  Yuma,  Cal. 

These  two  epeciea  resemble  each  other  m  being  costftto 
but  differ  in  every  other  particular.  The  thorax  ia  narrowwl 
to  base  in  latkollls,  wider  at  base  variegata,  elytra  tricostate 
in  the  former  and  quadricostate  in  the  latter,  with  intervals 
granulate  in  one  and  deeply  punctured  iii  the  other. 

8.  parrula  Ouerin,  Icon,  Regn.  Ins,  p.  ltJ9. 

Oblong,  sub -de  pressed,  piceous,  opaque,  elytra  ornate  with  whitish 
spaces.  Thorax  wider  than  long,  sides  feebly  arcuate,  margin  flncly  ser. 
mlate,  base  slightly  wider  than  apex,  surface  granulate.  Elytra  with  sirio' 
of  moderate  punctures,  rather  closely  placed,  intervals  granulate.  Length 
.08-.10  inch  ;  2-2.5  mm. 

Occurs  in  the  Middle  States,  rather  rare. 

S.  raliginoaa  Mels.  Proc.  Acad.  II,  p.  111 ;  nigripennit  Lee.  Xeu 
Species,  1863,  p.  67, 

Oblong,  parallel,  snb -depressed,  opaque.  Thonoi  wider  than  long,  sides 
scarcely  arcuala,  margin  very  finely  senulale,  base  and  apex  equal,  diec 
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ralher  flnelj  granulate,  anteriorly  v.  finely  impressed  sub-apical  line. 
£1ytra  with  striip  of  uiodi-raiely  deep  punctures,  intervals  slightly  convex 
fuid  sub-granulaie.  Body  beneatli,  anlennce  and  legs  Terruginous.  Length 
- 10  incli ;  2.5  mm. 

Occurs  iu  the  Middle  States  region  and  Georgia. 

S.  granulata  Say,  .loum.  Acad.  V,  p.  300. 

Oblong,  parallel,  iiioUemtcly  convex,  piceoua.  sub-opaque.  Antenna: 
with  tlie  iliird  joint  as  long  oa  the  lliree  following  together.  Tiiorax  wider 
tli&n  long,  sides  very  feebly  arciiate,  margin  serrulate,  base  slightly  nar- 
rower ibnn  apex,  diac  coarsely  granulate.  Elytra  coarsely  granulate  with 
leelile  traeesof  striit  Iwtwceu  the  rows  of  granulations.  Legs  ferruginous. 
Lnugth  .16  inch  ;  4  mm. 

This  species  besides  being  the  largest  and  most  coarsely 
granulate,  has  the  tliird  joint  of  the  antennse  very  long  while 
in  all  the  other  species  it  is  but  little  longer  than  the  follow- 
ing. 

This  species  is  widely  diffused,  occurring  from  Missouri 
to  Pennsylvania  and  Georgia. 

The  vestituce  of  the  surface  in  the  first  four  si^ecies  con- 
sists in  recumbent  pale,  sparsely  placed  hairs  on  the  head 
and  thorax,  the  costee  of  the  elytra  and  the  intervals  have 
short,  erect,  pale  setie.  In  granulata  there  arc  no  hairs  on 
the  head  and  thorax,  while  the  elytra  have  short  hairs 
sparsely  placed  which  become  somewhat  longer  on  the  de- 
clivity. 

CICONE8  Curtis. 

Antenme  10-jointeU,  tenninaled  by  a  club  of  one  joint,  glabrous  at  Imse, 
pubescent  at  lip,  received  in  distinct  and  deep  grooves  which  follow  the 
inferior  margin  of  the  eye.  Abdominal  segments  very  feebly  emarginale, 
apical  angles  vury  slightly  prolonged.         • 

This  genua  is  closely  allied  to  Synchita  and  differs  iu  the 
above  characters  only, 

C.  marginalis  Mels.  Proc.  Acad.  II,  p.  112. 

Obloag-ovftl.  piceoua,  opaque,  depressed.  Head  floely  granulate,  sparsely 
pulwscent,  episloma  feebly  emarginntc.  Tlionix  more  than  twice  as  wide 
as  long,  sides  moderately  areuaie,  margin  explanate  and  finely  serrulate, 
disc  granulate  and  sparsely  pubescent.  Elytra  opaque,  ohsoletely  strinto- 
punclale,  intervals  fiat  irregularly  biseriatelj  ilunctate,  each  puncture  bear- 
ing a  si'mi-erect,  short,  clavate  hair :  surface  opaque,  each  elytron  with 
four  or  five  indistinct  rufous  spots.  Body  beneath  and  lege  dark  ferrugi- 
nous.    Length  .10-.12  inch  ;  2.5-8  mm. 

Occurs  from  FenDsylvania  to  Kansas. 
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C.  llneaticollU,  n.  ap- 

Oblong -oval,  piceouB,  opaque,  depressed.  Head  finely  gnmultUe.  s|>arielt 
pulieBcent,  Tliora\  nearly  twit*  as  wide  aa  long,  sides  feebly  Brcuate,  him; 
angles  broadly  muniled,  margin  explanale,  finely  serrulate,  digr.  at  luiddlr 
moderately  convex,  and  nt  sidvn  witb  three  finely  elevated  linea.  surf<Mv 
ojinqiie,  finely  granulate  Elytra  finely  striale,  striiE  ralber  coaraely  ptuir 
lured,  each  alternate  interval  more  convex  eepccially  al  t>afie  and  indis 
titietly  gnumlate,  Biidy  licneatli  and  legs  dark  ferruginous,  Bub-opaqiie. 
Length  .10  inch;  2.5  mm. 

This  s|)ecies  ie  smaller,  more  elongate  and  depressed  ihan  the  preoedim- 
and  ditfers  esiH'cially  in  the  three  fine  lines  on  each  side  ot  the  thorax  and 
tlie  alicrnikiiiin  <>l  the  cl.vlral  intervals. 

The  si*eeiraeii  Iiefore  me  is  badly  rubbed  and  I  cannot  de- 
scribe ita  vestiture. 

Two  siMjcimeiis  ;  Soutli  Carolina  and  Florida. 


i  Iliig- 

Anlcnnu' eleven-Jointed,  inserted  under  the  margin  of  the  fronl,  last  I  wo 
joints  forming  nn  abrupt  chib.  Antennal  grooves  wanting.  £yes  mnder- 
iiidy  large  and  convex,  coarsely  granulated,  nearly  entirely  free.  Tibi^ 
slender,  feebly  broader  al  tip  and  with  minute  Icrmina)  spurs.  Interroxai 
pitieess  triangular.  Bcutc. 

The  remaining  cliaraeters  are  fully  exposed  by  Lacordaire. 
Tbie  author  speaks  of  the  hind  margins  of  the  ventral  seg- 
ments being  emargiiiate,  tliis  certainly  does  not  occur  in  any 
sjwcies  known  to  me.  The  antennie  in  one  species  {sidmla) 
deimrt  from  the  usual  form  in  a  rather  suggestive  manner, 
the  ninth  joint  being  much  wider  than  the  eighth,  so  that 
there  is  a  feeble  attempt  at  a  trlarticulate  club.  I  follow  the 
example  of  Mr.  Crotch  {Check  List)  in  including  Eidachu.^ 
mrinatus  Lee.  in  2>(7oj/i((,- notwithstanding  its  semi-cylindri- 
cal form.  That  it  may  fairly  represent  Eulachus  I  have  very 
little  doubt,  but  the  geiius  seems  very  much  out  of  place 
where  Erichson  left  it. 

Our  species  are  as  follows: 
Antennie  with  ninth  joint  not  wider  than  timeighlli. 

Form  semi-cylindriwil,  tliora.\  longer  than  wide caiinata. 

Form  depressed,  Ihornx  wjder  than  long. 

Elytra  piceousblark,  Ihreeorfourrufous  spots  on  cncli.  .qoadilguttata. 

Elytra  piceotis,  two  rufous  Bjiots  on  eacli omata. 

-Intennis  with  ninth  joint  mucli  wider  tban  the  eighth. 

Form  dcpres-ied,  ihoiiix  wider  than  long,  color  nifinis snlcata. 
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As  thii3  arranged  the  Bpecios  show  a  very  natural  transi- 
tion frora  EwUsnut  to  Lasconolus,  fan'niil't  liaviiig  the  semi- 
cyliiidrical  form  of  tUe  first,  while  sak-a(a  by  its  atitennfe 
makes  a  feeble  approach  to  the  second. 

O,  carlDBta  Lee.  (Eulaehim)  New  Siwclcit,  ISta,  y.  IHH. 

Elongate,  umi-cyllndricnl,  black,  opitquu,  Heail  graiiuintcd,  u|mc|uu. 
Tliorax  longer  than  wide,  sllstilly  narrower  at  Imse,  a|icx  feebly  eiiiargi- 
uute,  angles  oblusely  rectangular,  sidea  sirtiglil,  margin  obsolelely  creiiu- 
liite,  base  arcuate  at  middle,  liind  angles  rectangular,  disc  convex,  and  with 
tour  moderately  elevated  earinie,  intervals  granulate.  Elytra  parallel,  not 
wider  than  the  tliorax,  four  discal  eariaic  mnileralely,  margin  more  aciilidy 
liroiulnenl.  intervals  tiat,  biseriatcly,  coarsely  pmtctalc  an<l  rugn1i>so.  Br>dy 
Ifencalli  scabrous.     I'Cgs  and  antenns  ntfoitfl,     Ijength  A'i  Inch :  3  nun. 

The  elevated  costse  are  finely  punctured  at  their  summits, 
and  bear  short  yellowish  haii^.  This  sfiecies  reproduces 
closely  the  figure  given  by  Lacordaire  (Atlas  pi.  20,  fig.  2) 
and  the  two  may  be  identical,  but  coniparwon  will  be  neces- 
sary. I  do  not  find  the  first  ventral  segment  sufficiently 
long  to  place  this  insect  in  the  Co'yUhu  (sec.  Er.),  and  from 
the  study  of  our  genera  it  seems  to  ine  that  Erichson  had 
rather  vague  ideas  as  to  what  constituted  a  long  segment, 
and  that  this  term  was  used  very  empirically  without  any 
intention  of  ite  being  literally  interpreted, 

Occure  in  Georgia  and  Florida, 

D.  quadriflltfata  Sity,  Joum.  Acad,  V,  [>.  2GS;  Zimmerm.ihHi 
liuer.  Ic.  Hegn,  Ing.  p.  11)4. 

Oblong  elongate,  pitchy  black,  opaque.  Head  granulate,  !>])arAely  |>u- 
beseem,  Tlmrax  broader  than  long,  slightly  narnnver  at  (use,  apex  feebly 
eniarginate,  skies  nearly  stntight,  margin  obtiiileiely  crenuUte,  disc  witli 
four  moderately  elevated  carinee,  each  curved  inwards  in  front,  the  tw.) 
meilion  ones  united,  formlag  an  nrch,  intervals  granulate,  sparsely  pubcs- 
teat.  Elytra  sligblly  ividcr  than  the  Ihorai:,  four  discnl  costie and  margin 
acutely  elevated,  intervals  biseriately,  coarsely  punctured;  color  black, 
eiicli  elylnm  with  three  or  four  rufous  spols.  Body  beneath  pitchy  blat'k, 
lugH  brownish.  Abdomen  with  coaise  punctures  longitudinally  sub-cmi- 
lliient.     Length  .10-.  13  inch;  9.5-3  mm. 

The  summits  of  the  elytral  eostte  are  fringed  with  short, 
yellowish  pubescence. 

Occure  from  the  Middle  States  to  Illinois  and  Texas. 
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I  Lee.  Proc.  Acad.  1958,  p.  63. 

This  Bpecies  resembles  the  preoeding,  but  has  a  relativelr 
narrower  thorax,  intervals  between  the  elytral  coetae  mort: 
finely  punctured,  and  with  two  rufous  spots  on  each,  one 
obli^iue  at  the  humeri,  another  oval  behind  the  middle. 
Length  .12  inch  ;  3  mm. 

The  ditfereuces  although  feeble  are  constant,  and  the 
facie:*  of  the  two  species  is  sufficiently  marked  to  retain  tbeni 
as  distinct. 

Occurs  under  bark  in  south-eastern  California  and  Arizona. 

D.  MUlcata  Luc.  Proc.  Acad.  18.>?,  p.  63. 

Resembles  quoxlriguttula  iu  form,  pale  brownish,  opaque. 
Ehtral  intervals  with  coarse  punctures  bieeriately  arranged, 
but  not  very  closely  placed.  Antennie  with  ninth  joint  one- 
half  wider  than  the  eighth      Length  .12  inch  ;  3  mm. 

The  principal  diflerence  between  this  and  the  precediug 
species  are  the  uniform  color,  and  the  structure  of  the  an- 
teuufe. 
■  Occurs  under  bark  with  omaUi. 

EIIDE8IMA  LcG. 

AiiUsDDie  received  in  repoM  in  oblique  grooves.  It-jointcd.  last  tno  r»nii- 
ing  iin  abrupt  mass.  Qrsi  two  joinls  ehuner,  ibe  second  ratber  longer  Uian 
tbe  flr»t.  tbiril  slightly  louger  llian  ttie  fourtli,  4-9  sub-equal,  t«ntl)  abrupily 
larger,  semi -circular  iu  outline,  last  joint  narrower,  oval,  pubescent  st  lip. 
Head  broader  tiian  long,  clypeus  truncate,  Labruni  almost  euiirelr  re- 
irected.  Eyes  entire,  toundctl,  moderately  convex.  MenUim  Ininscerse, 
slighlly  rouodeil  in  front.  Last  joint  of  maxillary  palpi,  longer  than  the 
two  preceding,  slightly  fl)Lttene<l.  truncate  al  tip.  Autcnnnl  fronye  deep, 
oblique.  Thorax  quadrate,  lobed  at  middle  in  fhtnt.  Scutellum  small. 
round.  Elytra  elongate,  parallel,  costate.  Posterior  co\fe  transverse,  la- 
tercoxal  process  narrow,  acute  at  tip.  Metasi^rnal  side  pieces  almost  en- 
tirely concealed  by  the  elytra.  Abdominal  seiiments  gradually  decreasing 
in  length,  fifth  a  liltlc  longer  than  the  fourth,  posterior  margin  straight. 
Tibife  slender,  not  splnulose  externally,  and  with  minute  terminal  spurs. 
Tarsi  short,  flrsl  three  joints  nearly  equal,  together  shorter  than  the  founli, 
bcneiith  sparsely  hairy. 

I  find  no  genua  with  which  this  may  be  compared,  ex- 
cepting Dilotna.  Fhormem  Paac.  difiera  from  Dttoma  in  the 
eame  manner  that  thi«  does,  but  the  form  of  the  body  is 
somewhat  peltiform. 
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E.  undulata  Mels.  {Bitoma)  Proc.  Ac&d.  II.  p,  110;  Lee.  New 
Species,  18G3,  p.  66. 

iEloDgate,  3Ub-cy1iDdrica1,  piceous,  op&que.  Head  opaque,  gnaukt«, 
sparsely  pubesccDt.  TUorai  quadrate,  siighily  Darrowed  poeteriorly,  apex 
brondly  prolonged  at  middle,  sinuate  on  each  side,  angles  rectangular,  sides 
Dearly  straight,  margin  serrulate  and  narrow,  base  arcuate  at  middle,  hind 
angles  rectangular,  diic  amvex,  witli  two  obtuse  coata  at  middle,  and  two 
shorter  between  tbem  in  front :  surface  moderately,  densely  granulate  and 
opaiiue.  Elytra  sligbily  wider  than  the  thorax,  parallel,  apical  fourth 
gradually  narrowed,  with  three  discal  costse  and  margin  acutely  elevated, 
intervals  biseriately  quadrate  punctate,  color  piceous,  base,  narrow  tkscla 
at  middle  and  apical  third  rufous,  these  with  pale  pubescence.  Body  be- 
Death  and  legs  rtifous,  abdomen  granulsto- punctate,  Proihoras  beneath 
oblicjuely  strigose  at  the  hind  angles.     Length  .30  inch ;  5  mm. 

I  have  seen  Melaheimerw  type  only,  collected  in  Pennsyl- 
vania. 

ENDOPHLIEL'S  Erlchs. 

AiiteoDie  ll-jointed,  terminated  by  a  two-joinled  club,  Inserted  moder- 
ately, distantly  from  tlie  eyes,  received  in  repose  in  oblique,  antennal 
grooves.  Head  half  retracted  within  the  thorax,  sides  of  fnmt  elevated  and 
sliglilly  prolonged  backwards  ')ver  the  eyes.  Byes  free,  round,  moderately 
prominent. 

Thorax  witli  explanatu  and  serrate  margins,  apex  stiglitly  prolonged  at 
middle  over  the  head,  disc  costate.  Elytra  parallel,  obtusely  rounded  at 
lip.  Anterior  cosw,  moderately  si'imrated,  the  cavities  open  behind.  Pos- 
terior coxie  separated  by  a  triangular  acute  process.  Abdomen  with  llrst 
segment  slightly  longer  than  the  others,  3-3-4  gradually  shorter,  fifth 
slightly  longer  tlian  the  fourth.  Tibiie  slender,  not  spinuloae  externally, 
and  without  terminal  spurs.  Tarsi  short,  first  three  joints  sub-equal,  to. 
gelher  not  longer  than  the  fourth. 


E.II 

.  Oblong- elongate,  liruwnisli,  opaque,  surface  coated  with  a  brownish  in- 
dument  and  apparently  scaly.  Head  opaque,  granulate.  Thorax  broader 
than  long,  sides  explanate  and  serrulate,  feebly  arcuate  and  gradually  nar- 
rowed |>osteriorly,  hind  angles  slightly  prominent,  base  lobed  at  middle, 
anterior  angles  slightly  prolonged  forward,  apex  at  middle  prolonged  over 
the  head  ;  disc  on  each  side  costaie,  costft  sinuous  ;  surface  granular, 
opaque.  Elytra  not  wider  than  the  thorax,  base  feebly  emarginate  at 
middle,  humeri  obtuse,  sides  imrallel,  on  each  elytron  four  coatie,  tbe  inner 
sinuous,  imrallel  for  a  short  distance  at  middle  terminating  at  the  declivity 
in  a  tubercle  beneath  which  is  another  tubercle,  second  coata  very  short, 
third  costa  beginning  at  the  humerus  extends  to  three -fourths,  between  Its 
extremity  and  the  first  costa  is  a  tubercle,  fourth  costa  sub-marginal  and 
longer  than  the  others,  intervals  tuberculate  and  opaque.    Body  beneath 
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opaque,  densely  aud  rather  finely  granular,  protliorox  bcneAih  coar^ly 
granular.    Length  .30  inch  ;  7.5  mm. 

This  species  reproduces  in  miniature  the  jipj>earance  of 
Phellopsis  oltcordala. 

One  siiecimen  given  me  by  Mr.  Jas.  Behreiis,  collected  at 
Mount  Shasta,  California. 

PHL<EONE!HlI$  Eric1i9. 

Anteunm  elevcn-joinled,  last  twu  forming  an  abrupi  dud,  which  is 
glabrous.  Head  broad,  clypeua  broadly  rounded  in  ftoat,  sides  dilated, 
and  extending  lo  the  middle  of  the  cyt'9,  heneath  with  deeti,  alighlly  ob- 
lique antennal  grooves.  Byes  coarsely  granulated,  moderately  convn. 
Hentum  transversely  quadrate,  niaxilhiry  palpi  with  terininal  joint  cylind 
rical -compressed,  longer  than  the  preceding  together  and  truncate  at  tip. 
Labinim  retracted.  Abdominal  seginenls  gradually  decreasing  in  length, 
their  posterior  margins  straight-  Iiilerco\nI  process  narrower  in  front  iind 
rounded  al  tip.  Anterior  lihi*  aiighlly  dilaled  at  tip.  the  outer  tnai^in  ooi 
flmbrlate.  Tihiie  with  distinct  terminal  spurs.  Tarsi  rather  short,  first 
three  joints  short  and  nearly  equal,  together  shorter  than  the  fourth, 
sparsely  liairy  beneath.    Form  oblong  elongate  moilemtely  ci>nvex. 

Pb.  catenulatus,  □.  sp. 

-Oblong- el  on  gate,  reddish -brown,  base,  apex  And  suture  of  elytra  some- 
what paler.  Head  granulate,  aub-o[Miqne.  Thorax  one  half  broador  than 
long,  apo.\  emarginate,  angles  obtusely  prominent  in  front,  side*  feelily  ar- 
cuate in  front,  then  straight  and  nearly  parallel,  margin  slightly  cxplanale. 
obsoletely  crenulate,  base  feebly  arcuate,  hind  angles  rectangular,  Oi?c 
motlerately  convex,  moderately  densely  granulate,  surface  with  feeble  ele- 
vated anastomosing  lines.  Elytra  oblong,  parallel,  base  not  wider  than  the 
thorax,  humeri  obtuse,  a  snb.satural  and  four  discnl  c<«tie,  and  lateral 
margin  acutely  prominent,  intervals  bi^criatcly  mbmidate.  Body  l)enL'[i'h 
paler  than  above,  ruguloae.     Length  .13  inch  ;  4.5  mm. 

One  specimen,  collected  by  myself  at  Fort  Yuma,  Californiu. 

This  genua  was  indicated  by  Erichson  in  a  few  wortls 
without  describing  the  typical  8i)(>oics.  The  anteiime  have 
the  first  two  joints  stouter,  the  second  shorter  than  the  first; 
third  joint  slightly  longer  than  the  fourth ;  4-9  very 
gradually  increasing  in  length  and  width ;  10  abruptly 
broader  emarginate  at  tip,  11  transversely  oval,  narrower 
than  the  tenth  and  pubescent  at  tip. 

COKECtJS  Latr. 
Antennie  eleven-jointed,  last  two  joints  forming  a  sudden  ciub.     Eyi-s 
free.    Head  with  antennal  grooves  beueatb  the  eyes.     Tihicc  slender  witli- 
out  terminal  spurs.    Our  Species  itre  winged. 
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C  guttulatug  Lcc.  N'cn  Specius,  1863,  p.  9A. 
Oblong-oval,  blackiali,  oi)aque,  moderately  convi-x.  Head  graauluii 
agMrsel;  pubescent.  Tlionix  twice  ae  wide  as  long,  apex  dcepl)  emu 
giiiate,  angles  prominent  iu  front,  sides  broadly  arcuate,  margin  i:<[planate 
and  sermlate,  hind  angles  olituse,  base  broadly  arciinle  at  uilddle  on  iai.li 
side,  feebly  sinuate,  aiirrnce  coarsely  gramdnte,  s|>arsely  iiiibesccnt  Ei\  crt 
with  rather  irregular  rows  of  niixlerately  coarse  granules,  aurface  i[)arBcly 
pubcsceol.  each  elytron  with  9|>ols  of  more  dense  piibt-scencc  forming  a  sinu- 
ous band  Dear  the  middle  iind  another  behind  it.  Bodj'  beneiitli  t^mnuUile. 
opatiue.     Length  .1ft  inch  :  4.5  mm. 

This  species  occurs  rather  abundantly  in  tlie  MiiMIe 
States. 

The  margin  of  thorax  is  equally  explanate  at  apex  anil 
base.     The  third  joint  of  the  antennae  is  very  nearly  as  long 
as    the   two   following   together.     The   abdomen   is  rather 
roughly  granulato-punctate. 
C.  paclflcug,  n.  3|>. 

Resembles  the  preceding  in  form  and  color  but  is  rela- 
tively more  elongate  and  dirt'ers  besides  as  follows : 

Thorax  slioi'ler,  more  transverse,  miirgin  widely  ex[)liinate  in  front,  be- 
coming gradually  less  so  posteriorly  so  that  the  thorax  :i|i|>eurs  to  lieeome 
narrow  behind.  Abdomen  coarsely  bat  not  densely  punctured.  Anleiinii' 
with  third  joint  scarcely  longer  than  tlic  fourth,  tlic  latter  not  longer  tliiin 
the  tlfth.     I.cii<;ib  .18  inch  :  4.3  mm. 

Occurs  not  uncommonly  at  Vancouver. 

LASCONOTIIS  Krichs. 
Ante,  lue  eleven- join  led,  terminated  liy  a  three-jointed  club,  withoiil 
antciinal  i:iDove,  Arst  two  joints  stout,  the  first  a  little  longer  than  tlu- 
secontl.  tlLrd  slightly  longer  than  the  fourth,  three  to  eight  subciiual,  oh 
conical,  lust  three  forming  an  abrupt  club.  Head  broader  than  Ioql.'- 
ClypeuB  feebly  emarglnalc  in  front,  nt  sides  broadly  arcuate  and  extending 
posteriorly,  forming  a  wclbdefined  supi-aorhilal  ridge,  in  one  species  par- 
tially concealing  the  eyes  from  altovc.  Eyes  round,  mther  tiuely  granu- 
lated, moderately  prominent.  Thorax  i|uadrate,  <|uadricostatc.  Scutel- 
lum  small.  Elytra  parallel,  collate.  Abdominal  segments  gradually 
shorter,  fifth  slightly  longer  than  the  fourth,  intercoxnl  process  narrow, 
acute.  Posterior  coxa>  triknsverae.  Tibiie  slightly  wider  inward  the  tiiw, 
the  anterior  with  two  spinules  at  the  outer  angle,' all  with  small  terminal 
spurs.     Tarai  as  in  Ditoina. 

This  genus  was  founded  by  Erichson  on  an  uudeecribed 
species,  and  but  few  words  of  diagnosis  given.     Its  eharac- 
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tera  are,  however,  perfectly  valid,  and  one,  the  partial  con- 
cealment of  the  eyes,  is  as  remarked  by  Mr.  Pascoe  (Joarnal 
of  Entomology,  IT,  p.  33)  a  very  unusual  occurrence,  the 
sides  of  the  clypeus  either  terminating  in  front  of  the  eye 
or  partially  dividing  it.  It  should,  however,  be  stated  that 
while  thiB  structure  is  well  marked  in  one  species,  it  be- 
comes gradually  feebler  so  that  there  is  merely  a  supra- 
orbital ridge  in  all  the  others.  These  seem  to  me  identical 
with  Mr.  Paseoe's  genus  lUestus. 
Our  species  may  be  separated  as  follows : 

Elytra  equally  Costale  over  the  entire  surface. 

Tborax  custatc  or  witli  feebly  elevated  siouous  lines. 
Tliuns  wider  than  toDg. 

Disc  of  thorax  coeiaie.    Eyes  partially  concealed complez. 

Disc  with  sinuous  lines  indicated  by  pubescence boraalk. 

Thorax  longer  tlian  wide,  disc  with  sinuous  lines. . 
Thorax  vaguely  longitudinally  concave. 

Thorax  longer  than  wide 

Thorax  as  wide  or  wider  than  long 

Elytra  broadly  longitudinally  channeled,  the  Atlh  .interval  being  strongly 

elevated  and  ihe  first  and  third  not  so pnaQltM. 

L.  complex  Lcc.    Proc.  Acad..  18^8,  p.  283. 

Oblong- elongate,  blackixli.  opaque.  Head  slightly  concave,  an  obeotele 
tubercle  on  the  vertex,  surface  granulate.  Thoraxquadrate,  slightly  wider 
than  long,  apex  trisinuate,  sides  feebly  undulate,  margin  obeolctely  crcnu- 
late,  base  arcuate  nt  middle,  hind  angles  rectangular,  disc  quadricostate, 
uit'ilian  coBtffi  approximate  in  f^oni,  then  arcuate  outwardly  and  converg- 
ing at  their  apices,  between  whicli  arc  two  smaller  costte,  outer  <xeae 
slightly  undulated,  intervals  granulated.  Elyira  slightly  wider  than  the 
thorax,  each  with  four  diacal  costa;  and  the  margin  acutely  elevated,  inter- 
vals biseriately  punciale.  Body  beneath  o]mque,  abdomen  punctate,  scab. 
rous.     Legs  ferruginous.     Length  .16  inch  ;  4  mm. 

Occura  from  Punto  de  los  Reyes,  California,  to  Vancouver. 

I..  Iiorealls,  n.  sp. 

Elongate,  piceous,  elytra  brownish,  sub. opaque,  sparsely  pubescent. 
Head  densely  punctured,  sparsely  pubescent  Tborax  slightly  broader 
than  long,  and  a  little  narrower  at  base,  surface  finely  granulate  and  with 
sinuous  feebly  elevated  lines.  Elytra  slightly  wider  than  the  thorax,  diic 
sub-dcprcsBed.  each  witli  four  costfc  and  the  margin  acutely  elevated,  in- 
icrrala  biseriately  quadrately  punctured,  fiudy  beneath  opaque,  coarsely 
and  densely  punctured.     Length  .13  inch  ;  3  mm. 

This  species  is  closely  allied  to  linearis,  but  is  broader  and 
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more  depressed  and  with  a  wider  thorax,  the  8cul|iture  of 
which  IB  similar  in  the  two  species. 

One  specimen,  Marquette,  Michigan.     Dr.  Schwarz. 

L- linearis  Crolch.     TrnDS.  Am.  Ent.  Soc.  1874,  p.  7.%. 

Elongate,  moderately  convex,  pitcliy  black,  opBqiie,  s[»irsply  clothed 
with  yellowiHb  liair,  Hc-ad  granulale.  Thorax  longer  thiin  widf ,  slightly 
iinrriiwe<l  toward  tho  base,  sides  straight,  margin  crcnulaic,  hind  angles 
<listiiict.  disc  with  three  shallow  fovtre,  one  larger  anterior,  Iwo  smaller  at 
base,  feebly  separated  by  obtuse  elevations,  with  a  row  of  yellowish  hairs 
i>n  ihelr  summlis.  surface  oiwque,  punctato-granulate.  Elytra  black. 
<)Iiaque,  base  narrowly  and  small  snlvapical  siiot  rufous,  parallel,  very  little 
widpr  tlian  the  thorax,  and  with  four  diacal  costa-  and  inarsin  feebly  ele- 
vatcii,  iuiervals  bisoriately  coarsely  punctate.  Body  beneath  piceous,  sur- 
face moderately  densely  punctate.  Legs  paler.  Length  .10-.  13  inch; 
a..i-:t  mm. 

The  sculpture  of  the  thorax  of  this  Bjiecie!*  is  nearly  that 
described  in  another  manner  by  Mr.  Paacoe  for  I.  tenrmis. 
Occurs  under  hark  of  trees  at  Santa  Inez,  Cnlifornin. 

I-  simplex   Lcc.  Proc!  Acad.  ISGO,  p.  'AW. 

Elongate,  sul^eylindrical,  brownish,  opnipie,  siwrsely  cloihed  with  yel- 
lowish putiesceuee.  Head  punclatc.  oim^ue.  Thomi  longer  than  wide, 
slightly  narrowed  posteriorly,  aides  siiaigbt,  hind  angles  obtuse,  margin 
simple,  apical  margin  slightly  thickened  at  middle,  disc  nio<leratcly  con- 
vex, a  feeble  median  impression,  surface  rather  coarsely  puncinreil.  Elytra 
slightly  wider  than  the  thorax,  suture.  fo«r  discal  eosiie  and  margin  sub- 
acutely  elevated,  intervals  hiseriately  coarsely  puuctuied.  6o<ly  beneath 
moderately  densely  punctate,  legs  rulous.     Length  .10  inch  :  3..5  mm. 

This  species  is  the  smallest  in  our  fauna,  and  is  known  by 
the  very  feeble  median  impression'of  the  thorax.  The  punc- 
tures of  the  elytra!  intervals  are  quite  large  and  crowd  each 
otlier  so  as  to  ap[>ear  aub-conflnent  transversely.  The  pro- 
sterntim  between  the  coxie  is  very  narrow. 

One  aj^tecinien ;  Cape  Sau  Lucas,  Lower  California. 

L..  referendarius  Zinmi.  Trans.  Am.  Ent.  )5oc.  1869,  p.  254. 

Elongate,  sub-depressed ,  piceous,  opaque,  s|>arscly  pubescent.  Head 
punctured,  with  a  vague  impression  on  each  sidi'  ne|iarated  by  an  obtuse 
elevation.  Thorax  longer  than  wide,  slightly  narrowed  behind,  sides 
nearly  straight,  margin  simple,  apical  margin  with  thickened  edge,  hind 
angles  obtuse,  disc  vaguely  longitudinally  impressed  and  with  traces  of  two 
fine  carinw  visible  only  at  the  apex  and  base  of  the  impression,  surface 
moderately  densely  punctate.  Elytra  not  wider  than  thorax  in  front  and 
with  suture,   four  discal  crstie  and  luargin  feebly  elevated,  intervals  with 
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two  rows  of  slightly  elongate  coiiwe  ixtDcturC}!,  each  dislj  net.    Body  bcDditb 

rather  coarsely  tiitnctiirei),  tirst  ulHlominal  segment  mure  coarsely  tban  Hie 

rithers.     Legs  rufous.     L>cngih  ,08  iiidi ;  'i  mm. 

This  species  and  the  |irecciUng  are  closely  allied,  but  the 

present  haa  a  better  deJined  thoracic  concavity.     The  apical 

margin  is  also  more  distinctly  thickerie<l. 
Occurs  from  District  of  Columbia  to  Florida, 
L..  puflillusLec.  Xeiv  Siieeies.  18(i;i.  p.  ti7  ;  laqaeiiiia  Lcc.  I'loc.  AcaJ. 

1866.  p.  sm. 

Oblong -elongate,  ilepn'ssctl,  brownish  or  piceons,  cumque.  sparsely  ini  I  n-s 
cent.  Head  sparsely  ininelulate  ami  witli  a  crescentic  impression  ota  eacb 
bide.  Thorax  longer  than  wide,  aliglitly  narrower  posteriorly,  siiifs 
straight,  mtirgin  entire,  hind  angles  obtuse,  apical  margin  thickeni-ij  excti'i 
at  luidtlle,  and  ibrniing  hool(-like  elevations  surrounding  the  ends  of  olitu^ 
cariute  which  limit  the  broad  median  impression  of  the  thorax,  surface  not 
densely  punctured.  Elytra  sliglUly  wider  Iban  the  thorax,  depressed  varia- 
bly but  rather  strongly  cuslate,  outer  intervals  biseriately  coarsely  punc- 
tate and  also  very  linely  puiiclulate.  Body  Iwneath  moderately  densely 
punclulate.     Length  .10-.13  incU;  3.5-3  mm.    ■ 

The  elytral  sculpture  is  variable  a»  far  as  tlie  co^tse  ai-e 
concerned.    The  following  forms  occur: 

lnt>iUu»  Lee.  'y|>e.  Sulural  intiTval  feebly  elevated,  lliird  interval 
feebly  elevated  at  liase.  gradually  becoming  obsolete,  flflh  interval  strongly 
elevated,  seventh  and  margin  less  elevated  than  the  flflli.  Intert'al  e.Mercnl 
lo  the  Qfth  coarsely  biseriately  punctate,  bettveen  ttie  flllh  and  suture 
punctured  at  liase,  gradually  becoming  obsolete  towards  the  middle, 

liiqueatu»  Lee.  type,  differb  but  little  tcom  the  aljove  except  tlial  the 
third  interval  is  still  less  elevated  and  the  coarser  punctures  less  evident. 

— .     SlMiCimcns  from  Vancouver  have  the  coarse  punctures  in  ilie 

inlerspacen  between  the  flflh  Interval  and  the  suture  continued  distinctly  t<> 
the  apex. 

Occurs  from  Florida  to  Arizona  and  Vancouver. 
Tribe  IIL  COLVDIllVl. 

AnienntB  capitate,  relractile,  iuseileil  usually  under  a  frontal  margin  nt 
a  short  distance  iu  front  of  the  eyes.  Head  horiiiontal,  cycscoarscly  gmou- 
Iftted.  feeldy  prominent.  Anterior  coxie  small,  moderately  separated  by  a 
slightly  elevated  prostemum,  the  cavities  i'l(«ed  Iwhind,  except  in  Aglenui. 
Middle  coxa;  moderately  distant.  Piislcrior  tnmsversc  narrowly  separaletl , 
Metaslcrnal  side  pieces  variable  in  width,  or  even  concealed.  Abdominal 
segments  gradually  decreasing  in  length,  the  fourtli  shorter  Ihan  the  linh. 
Tarsi  moderately  long,  the  first  joint  as  long  or  longer  than  the  next  t"  i> 
together,  the  three  Ioniser  than  the  fourth. 
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Tliia  tribe  diiFera  from  the  preceding  in  the  greater  length 
of  the  first  three  tarsal  joints  and  the  eomi>aratiTely  smooth 
and  glabrous  surface  of  all  the  species.  The  difference 
founded  on  the  greater  length  of  the  first  abdominal  seg- 
ment is  illusory. 

The  following  genera  occur  in  our  fauna: 

Amerior  coxa;  oarrowly  closed  bebind.  ftrosteraum  at  lip  attaining  tbt 

posterior  margin Group  COLTDII. 

Mi'lastcrnal  side  pivces  motlcrati?.     Anterior  tibtn?  finely  denticulate  at 

unicr  apical  angle Anlonlnm. 

MetEGteroal  side  pieces  liDcar.    Anterior  libiie  with  outer  apical  angle 

prolonged Colydlnin. 

AutorioT  coxii-  bi'oadly  closed  lieliind,  the  e]>iuii'ra  i)ieeIiuf;on  the  median 

line,  prostemnm  nut  attain i n g  llie  margin Group  HZIM&TIDII. 

Meituternal  side  pieces  covered Nematidlnm, 

Auteriorcoxu:  open  behind.     Head  without  eyes Griiu]i  AOLBNI. 

Metastcrnal  side  pieces  uari'ou' Aglenaa. 

It  ie  possible  that  the  groujis  above  indicated  should  be 
niised  to  the  rank  of  tril)e3  with  the  introduction  of  foreign 
genera.  The  most  curious  chai-acter  presented  by  any  of  the 
above  genera  occurs  in  Nemalii/hitn,  in  which  the  arrange- 
ment of  the  ]K)sterior  margin  of  the  thorax  beneath  repro- 
duces the  normal  structure  of  the  Rhynchophora.  This  char- 
acter was  oliserved  by  me  in  1870,  while  seeking  for  allies 
of  C'l-i.^iyp/ius  in  the  present  family,  the  latter  having  a  simi- 
lar sternal  structure. 

Aulonium  is  the  only  genus  wi(4i  representatives  on  both 
sides  of  the  continent,  although  our  one  sjiecies  of  Colydium 
extends  to  Vancouver.  Neuialidiuni  occurs  only  in  the 
Southern  States,  while  Aglmus  has  probably  been  intro- 
duced. 

AtXOnril'IM  Erichs. 

Anteonte  eleven-jointed,  club  rallii-r  loosely  triiirliculate,  inserted  In 
1'rout  of  the  eyes  under  the  expanded  frontal  margin.  Eyes  luoileratety 
prominent,  rallier  coarsely  granulated,  emarginate  in  tVont  by  tlie  sides  of 
tiie  clypcus.  Arderior  coxtc  not  widely  sejiarated.  Posterior  coxai  sepa- 
rated bY  a  triangular  acute  abdominal  piiiccss.  Anterior  libiK  serrulate 
^t  outer  apical  angle  and  witb  two  spurs,  the  anterior  larger  and  arcuate. 
Tarsi  with  the  first  joint  moderately  elongate  especially  tlie  middle  atid 
poBterior,  clothed  beneath  willi  modiTitlcly  long  hair. 
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Oar  species  are  separated  as  follows : 
Hind  angles  or  thorax  recMngular. 
ADterior  margiQ  of  thorax   with   Ihickcaed   «ige.     HumtTi   distinctly 

dentiromi paialBUoptpadnm- 

Anlerior  uurgin  not  Uiickened  but  with  two  a[ipro\imate<l  deatifunu 

elevatioHB.    Humeri  not  <lcQtironn 

Hind  angles  nrtlionii  oblusi-. 
Prostemum  in  front  nearly  smooth. 

The  two  median  lines  of  ihonxDearl}' obliterated. . 
Pri>slemum  in  from  scabrous  or  punctate. 
The  two  niediiin  lines  of  thorax  ntlh^r  deeply  impress(-d..l 

A.  paralleloplpedum  Say,  iCoV''"'")  ^oam.  Acad,  t,  p.  36-'^: 
argnitolU  Lee.  Proc.  Acail.  !(<.>».  p.  yi. 

Piceous.  moderately  shining,  legs  and  anleunn;  rufous,  form  oblnns- 
elongate.  Head  moderately  punctnte,  vertex  obsolelely  liituN^rculalt 
Thorax  quadrnlc.  apex  slightly  narroKer  and  emHrtcinatc.  base  truDcair. 
hind  angles  rectangular,  sides  very  feebly  arcuate  from  apes  to  Imsi-,  disc 
with  a  sub-marginal  impressed  line  limited  externally  by  nn  elevati"ti. 
another  similar  more  iniernal.  two  feebly  hupressi-d  sinuous  lines  at  mid 
die,  lielween  which  and  the  adjacent  carina  the  surface  is  elevated  in  an 
oblong  luliercle  near  the  .ipev  ;  apical  margin  Ihickeneil :  surface  finr^Iy 
punctate.  Klyira  slightly  wider  than  the  thorax,  humeri  evidently  denti- 
fonu.  surface  with  rows  of  m<xlerately  tine  closely  placed  punctures  which 
become  smaller  toward  llie  tip,  intervals  vury  finely  punctulale.  fo^dy 
beneath  moderately  densely  punctured,  ProthorsN  more  coarsely  :i!id 
densely.     Length  .1S-.24  inch  ;  4.5-6  mm 

This  species  is  so  well  known  that  it  will  serve  as  a  jioiiit 
of  comparison  for  our  other  s[>ecies.  In  the  i  the  tubertle 
near  the  apex  is  very  ffcble  or  absent. 

Widely  distributed  over  the  United  States,  one  having  been 
taken  in  California. 

A.  lonKUm  Lee.  Proc.  Acad.  1866,  p.  378. 

liufo-piteous.  moderately  shining,  more  elongate  and  convex  ihan  the 
preceding.  Head  similar.  Thoni\  longer  ihan  wide,  sides  [larallel,  sliefilly 
narrowed  near  the  u]m?x.  sculptured  similarly  ta  p'ir,iUeV>pipedumbui  with 
two  central  striiE  nearly  obliterated,  the  tubercles  near  the  a|>ex  more  ele 
rated,  the  anterior  margin  nut  thickened,  in  tlie  f  with  two  approximated 
dentiform  elevations,  i  simple.  Elytra  nut  wider  than  the  thorax,  liuueri 
Qot  dentiform,  surface  with  faini  iraccsof  rows  of  punctures  near  ihc  hise, 
intervals  very  finely  punctalate.  Body  bencalb  rather  sparsely  puDClulate. 
underside  of  head  and  sides  of  pnithorjx  more  coarsely  punctured.  Length 
.18-.22incb:4..>-5.5mm. 

Occurs  in  Northern  Arizona,  Colorado  and  Oregon. 
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A.  tuberculatum  Lee.  New  Species.  1663,  p.  6T. 

BloDgBtc.  aub -cylindrical,  pate  brownish,  moderately  sb in ing,  apical  half 
of  the  elytra  piceous.  Thorax  longer  than  wide,  sides  very  feebly  nrciiate 
nesr  the  apes  and  base,  hind  angles  very  obtuse,  a[>ex  without  thickened 

margin  hut  with  two  rather  distant  erect  tul)ercles  /f,  or  simple  ?,  di^c 
with  the  BUb-margiual  and  lateral  cariuie,  mediaa  lines  almost  entirely  ob- 
literated, anterior  tubercles  moderate  ^  or  wanting  ? ,  surfaci'  s|)arsi'ly 
punctiilatc.  Elytra  uot  wiiler  than  the  prothonii,  at  base  with  nearly  oii- 
solcte  rows  of  punctures,  intervals  more  finely  punclulale.  BiKly  beneath 
and  legs  very  sparsely  punctulale,  pale  rufous.     Length  .  1S-.20  inch ;  l.S- 

Tbe  humeral  angles  of  the  elytra  arc  not  dentiform.  The  bead  is  as  in 
paratUiopipedum.     This  should  be  co>npared  wtih  A.  bitohr  of  Europe. 

Occurs  in  Georgia  and  Virginia. 

A.  rerraKinenm  Zimm.  Trans.  Am.  Ent.  S<>c.  18GD,  p.  254. 

Elongate,  cylindrical,  pale  brownish,  ferruginous,  shining.  Head  punc- 
luUte,  verte.\  not  luberculaie.  Thorax  longer  than  wide,  sides  nearly 
straight,  hind  angles  ohtuse.  apical  margin  not  thickened,  disc  with  the 
sub'tuarginal  and  lateral  carinie  well  developed,  median  Impressed  lines 
rather  deep,  converging  in  front,  anterior  tubercles  obsolete,  surface  mod- 
erately punctate.  Elytra  not  wider  than  the  thorax,  humeri  nut  dentiform, 
surface  finely  punctulatc  with  a  very  faint  tendency  to  a  striate  arrange- 
ment near  the  baae.  Body  beneath  sparsely  punctate.  I'rotliorax  mor-; 
densely  and  coarsely.     Length  .14  inch  ;  3.5  mm. 

This  species  is  our  smallest  and  most  cylindrical.     It  ditTers  from  all  the 
others  in  the  absence  of  the  tubercles  of  the  vertex  and  is  the  only  species 
in  which  the  two  lines  at  the  middle  of  the  disc  are  really  well  marked. 
Occurs  in  Georgia  and  South  Carolina. 

COLYDiriH  Fab. 

Antennic  arising  under  the  side  of  tlie  bead,  eleven -Jointed,  last  three 
forming  a  rather  loose  club,  antennal  grooves  wanting.  Anterior  coxn? 
moderately  distant,  posterior  separated  by  a  triangular  ncntc  inter-coxal 
process.  Tiblte  slightly  broader  at  ti|),  not  denticulate  at  outer  angle,  each 
with  two  short  terminal  spurs ;  tarsi  with  the  first  joint  moderately  long. 
fourth  not  longer  than  the  others  together,  clothed  tieneatli  with  moderate 
hair.     Abdominal  segments  gmdnally  shorter.     Form  slender,  elongate. 

C.  lineola  Say,  Joum.  Acad  V,  p.  364  ;  En(omi>logy,  ed.  Lcc.  IL  p. 
.124 ;   iiiffTtpenne  Lee.     New  Species,  1863.  p.  67. 

Blender,  cylindrical,  elongate,  piceous,  moderately  shining.  Head  mod- 
erately punctured.  Thorax  longer  than  wide,  slightly  narrower  poste- 
riorly, hind  angles  obtuse,  sub-marginal  stria  very  close  to  the  lateral  maT' 
gin,  another  strin  one  fiflh  from  the  same,  a  deeper  median  impr<.-»3ed  line. 
aarfoce  moderately  coarsely  punctured.    Elytra  not  wider  than  the  thorax. 
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bHS'.'  slightly  elevnied,  eiicU  alternate  interval  finely  coaiifonn,  iDt«np«c«* 
iKinvciin  lUesu  bis«riMely  punctate.  Boily  beneath  modersfely  co^rselv 
]iiiiict)Ue.     Length  .14-.2e  inch;  3.5--n.S  mm. 

Tliis  b[iecicg  mrJi-H  In  having  the  head  and  thorax  rufous. 

Occurs  from  Pennsylvania  to  Louisiana,  also  in  Oregou  and 
Vancouver. 

C.  I'ngiweatum  Say,  loc.  cU..  is  described  aa  differiug  from  the  above  in 
ihy  absence  nf  the  median  line,  II  lias  not  l>ee[i  recognized  since,  and  i* 
considered  doubtful. 

NEMATIDIVM  ErichB. 

A-Qtcnnie  eleven -jointed,  cluh  iwo-jointed,  Insal  joint  short,  oval,  j»nlv 
uncovered,  second  cylindrical  longer  than  the  third,  which  is  also  longer 
lliaii  lUe  fourth,  four  lo  nine  short,  gradually  but  very  sllgUily  broader. 
lentil  trapezoidal,  elevenlli  larger  Chan  the  tenth,  oval  at  tip  and  pubescent- 
Head  slightly  convex,  feebly  deflexcd,  anteunal  grooves  distinct,  rather 
dee]i,  oblique.  Eyes  moderately  coarsely  granulate,  sub-trancate  in  front. 
Anterior  coxe  moderaleiy  seimrated  liy  the  proeternum  which  does  not 
!ittain  the  bind  margin  of  the  thorax,  the  prostcruai  epimera  meeting 
on  the  median  line.  Prothorax  broadly  concave  at  the  sides  for  the  recep- 
tion of  the  tegs,  the  sternal  portion  oliluseiy  elevated,  tlie  lateral  margin 
ueiirly  entirely  obliterated.  Metastcmal  side  pieces  entirely  concealed  by 
the  elytra.  Abdomen  with  segments  gradually  decreasing  in  length,  inter- 
ciixal  process  of  the  first  very  narrow  and  acute,  Tibite  with  the  apiial 
angle  prolonged,  acute,  and  with  two  short  terminal  spurs.  Tarsi  slender. 
first  Joint  clonjoiie,  longer  than  the  next  two  together.  Form  linear,  tv- 
lindi'icnl. 

The  Ryucliophorous  affinities  of  this  genus  are  not  few 
nor  unimportant,  for  besides  the  structure  of  tlie  thorax  be- 
neatli,  the  last  joint  of  the  antennae  has  the  anterior  face  and 
entire  free  margin  pubescent  while  the  posterior  face  is  en- 
tirely glabi^ns  as  in  many  Scdytidiv.  The  almost  entire  ab- 
sence of  thoracic  lateral  margin  is  certainly  a  diver^nce 
from  the  Colydiiih  type,  and  an  approximation  to  the  Scoly- 
iiiie. 

One  sjiecies  is  known  in  ourfauna  which  I  am  entirely  un- 
able to  sejiarate  from  a  Brazilian  form,  and  I  am  inclined  to 
believe  will  prove  to  be  c>/!indrieum  Fab. 

y,  mutttela  Pascoe,  Jotirnni  of  Entomology-,  II,  18S3,  p.  34,  pi.  'i,  fig. 
W:  Jilifori,>e  Loc.  New  Slides,  16fi3.  p.  G8 ;  ?  eyWndricum  Fab.  8yst. 
Klcut,  U,  p.  S.S7. 

Elongate,  cylindrical  slender,  piceous  or  brownish,  moderately  atainins. 
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He*d  moderatelj  conTei  and  puDC^te.  Thorax  twice  as  loog  as  wide, 
apex  and  base  equa'.  sides  very  feebly  si^uaie  at  middle,  lateral  margin 
almoet  euliiely  ob'iWi  jttd,  surli-e  mode'i  e!y  ponc^  ii«.  E'y'vii  one-foiirth 
longer  llian  he:ul  and  tUorax  declivi,'  siJ^hL'y  fl:iLL«ncd,  aiirrai'e  Willi 
flnely  punci.ur«d  Stris.  tlie  sulu-al  lather  deeply  'mpraaaed  at  .lie  declivity, 
iol«rv:ils  wiih  a  Hlngic  row  of  flue  purUiTea.  Body  beaej-h  sts'-M^y,  ab- 
domea  more  densely  purctaiC.    Leii^ili  .^S~.29  iocli ;  5.5.-4.0  mm. 

The  identity  of  our  species  wifh  ma  Ha  has  been  deter- 
mined by  comparison  with  one  of  Mr.  Voicoe'i  specimens 
which  Mr.  Alex.  Fry  kindly  ^ve  to  Dr.  LeCoute.  I  have 
very  little  doubt  that  the  Fabrician  name  should  prevail,  but 
there  is  no  other  description  published  since  the  original, 
which  is  too  short  to  enable  one  to  identify  the  species  in 
the  absence  of  'he  type. 

Occurs  in  North  Carolina,  Florida,  Louisiana  and  in  the 
Amazon  region  (Cat^s). 

AVLENVS  Erlclis. 
AnteDDHs  f^  at  the  base,  eleven -join Led,  first  Joint  rjither  stout,  second 
cylindrical  aa  long  as  the  flrat,  ibird  nearly  as  long  as  the  second,  foar  to 
eight  lub-equil.  gradnally  braider.  Ieisi  tiirce  Joinis  lorming  a  fusifocm 
mass.  No  aniennal  grooves.  Menium  bioatl  and  short,  suppor'ed  by  a 
distinct  gular  peduoclc.  Terminal  joint  of  p^lpi  otjI.  slightly  truncate  at 
tip.  Eyes  enfirely  absent.  Anterior  coxa;  small,  globular,  narrowly  sepa- 
rated by  the  prosteinum  wblch  is  oval  at  tip,  cavi;ie8  open  behind.  Middle 
coire  narrowly  separated.  Posterior  cux»  'ronsverse,  sepai'aled  by  a  Irian- 
gular,  abdominal  process.  Tibi<e  very  sli^blly  dilated  at  tip,  terminated 
by  short  spurs.  Ta.-si  short,  '  be  first  three  join's  short,  equal,  last  Joint 
nearly  as  long  as  these  together.  First  Joint  of  abdomen  slightly  longer 
than  the  others,  which  are  sub-equal.  Scaietlum  not  visible  between  the 
elytra. 

All  authorities  agree  regarding  the  position  of  this  genus 
so  far  as  its  family  affinities  go,  and  all  leave  it  where  Erich- 
son  and  Lacordaire  have  placed  it,  but  I  can  find  no  refer- 
ence to  its  moat  important  character  in  any  of  the  books — 
the  open  anterior  coxcb.  Duval  (Qen.  Col.  Eur.)  states  par- 
ticalarly  that  the  first  three  abdominal  segments  are  closely 
connate,  this  seems  to  mo  not  so,  and  I  believe  there  is  a  cer- 
tain amount  of  mobility  in  Aglenus,  and  also  in  Cert/Ion, 
Fhilothermus  and  Discoloma.  There  is  certainly  not  the  same 
fixity  of  structure  that  we  lind  in  the  preceding  tribes. 

PROC.  AMBR.'PHILOS.  BOC.  XV tl.  101.  3t.      PRINTED  JUNE  8,   1878, 
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This  diecoBBioD  leaiis  me  to  e|)eak  of  Anommaius,  a  genus 
not  yet  represented  in  our  country,  and  which  has  been  as- 
sociated with  Afflenus,  but  removed  by  Duval  to  the  Lath- 
RiDiiD£.  The  latter  determination  appears  to  have  been 
based  on  the  mobility  of  the  abdominal  eegmente,  and  coa- 
Bidering  the  present  constitution  of  that  family,  as  shown  by 
the  Munich  Catalogue,  Duval's  idea  at  that  time  was  not  far 
wrang,  the  only  wonder  being  that  more  genera  did  not  get 
there,  A  comparison  of  Aglenus  and  Anommatus,  indicates 
that  they  cannot  be  remotely  separated,  notwithstanding  the 
fact  that  the  abdomen  is  more  mobile,  and  the  tarsi  three- 
jointed  in  the  latter,  their  generalsimilarityof  structure,  and 
the  open  anterior  coxte  seem  to  have  more  weight  in  de- 
termining their  association  than  any  other  characters  have 
in  8e]^)arating  them.  The  structure  of  the  anterior  coxaa  and 
the  form  and  narrowness  of  the  sternum  of  Anommatvs 
greatly  resemble  Derelaphrus,  except  that  the  latter  has  the 
coxal  cavities  closed  behind  while  iu  the  former  they  are 
open. 

One  species  of  Aglenus  occurs  in  our  fauna,  probably  in- 
troduced. 

A.  brunneu§  Gj'll.  (H}/pophlieu«)  Ina.  Suecc.  Ill,  p.  Til ;  Duval  Gen. 
Col.  Eur.  II.  pi.  40,  flg.  32e ;  Anommafui  obtalttv$  Sbuck.  Brit.  Col.  Delin. 
pi.  S3,  fig.  2. 

Elongate  oval,  browoiBhjBliining.Burface  very  sparsely  punctate.  Thotai 
very  liHle  loDger  llian  wide,  sides  feebly  arcuate,  margin  very  nam*. 
Elytra  oval,  cinarginale  at  base,  humeri  rectangular.  Body  beiieatb 
sparsL'ly  punctured,  rather  more  densely  on  the  abdomen,  and  more  coarsely 
thao  the  up[ber  surface.     Length  .00  inch  ;  1.5  mm. 

•  This  Bjiecies  has  occurred  in  our  territory  only  at  St.  Louis, 
Mo.,  whence  specimens  have  been  sent  me  by  Mr.  Maurice 
Schuster. 

Tribe  IV.     DEBET APHRIML 

Antenna!  capitate,  rolniclile,  base  free.  Head  defleied,  vertes  convex, 
mouth  inferior.  Anterior  coxic  globular,  more  prominent  than  the  pnw. 
ternum  which  is  deeply  depressed  between  them,  contiguous  or  feebly 
separated,  the  cavities  closed  behind.  Middle  coxce  moderately  separated, 
very  closely  approximated  in  Oxylamjii.  Posterior  coite  at  least  moder- 
ately separated,     Melastenial  side  pieces  narrow.    Abdomen  with  first 
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Begment  at  least  as  long  as  the  next  two,  2-3-4  equal,  fifth  longer.    Tarai 

Tftriable,  long  in  two  genera,  raihershort  in  Oxytamtu. 
Oar  genera  are  three  iu  number. 

Tarsi  rather  short,  the  first  three  Joints  not  as  long  as  the  foorth.  An- 
tennte  ten-jointed,  clab  solid.  Anterior  coite  contiguous,  their  cavi- 
ties verj  narrowly  cloeed  behiod OxyUomiu. 

Tarsi  moderately  long,  first  tliree  Joints  longer  than  the  foarth.  Antennte 
eleven -Join  led,  club  three -jointed,  anterior  cosfB  distinctly  separated, 
their  cavities  distinctly  closed  behind Dorataqduiu. 

Tftrsi  long,  first  Joint  always  longer  than  the  next  two  together,  and  that  of 
the  middle  tarsus  much  longer,  Anteonfc  eleven -J  oin  ted.  club  two- 
Jointed.  Anterior  cosie  contiguous,  their  cavities  dislinclly  closed 
behind Soajlna. 

In  OxylcBmus  the  point  of  the  proetenium  is  not  viBible  be- 
hind the  coxffi,  and  when  the  prothorax  is  not  disarticulated 
the  cavities  are  apparently  open  behind.  They  are  really 
narrowly  closed  by  the  extension  of  the  epimera  to  the 
slender  point  of  the  prosternuiD.  In  the  other  two  genera  the 
point  of  the  sternum  ie  distinctly  visible  behind  the  coxse. 
Derelapkrus  is  farther  remarkable  for  the  transverse  impres- 
sion immediately  in  front  of  the  anterior  coxfe. 

Derelapkrus  occurs  in  Oregon  ;  the  other  two  genera  have 
representatives  on  both  sides  of  the  continent. 

OXVLJBMVS  Erichs. 

Antennffi  ten-Jointed,  terminated  by  an  abrupt  club  consisting  of  the  en- 
larged glabrous  tenth  Joint,  at  the  tip  of  which  the  eleventh  appt>ar8  as  a 
pubescent  space,  base  free.  Head  beneath  without  anteunal  grooves.  Eyes 
round,  moderately  coarsely  granulated.  Anterior  coxte  contiguous,  the 
cavity  narmwly  closed  behind,  prosternum  eitreniely  narrow,  deeply  de- 
pressed between  the  eoxie.  Middle  cox«  very  closely  approximated.  Po* 
terior  coxae  seiiarated  hy  a  triangular  intercoxal  process.  Anterior  libii 
with  the  outer  apical  an^'le  acute,  slightly  prolonged,  and  witb  two  floe 
denticles  at  middle,  middle  and  posterior  IttAm  spiuulose  near  the  tip,  all 
the  tibite  with  short  terminal  spurs.  Tarsi  rather  short,  the  first  three 
Joints  together  shorter  than  the  fourth. 

The  anterior  coxffi  have  been  described  asopen  behind,  this 
haa  not  been  found  accurate-  On  breaking  a  specimen  it  will 
be  seen  that  the  coxeb  are  rather  prominent  and  conceal  not 
only  the  point  of  the  sternum,  but  also  the  extension  of  the 
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epimera,  so  that  while  a  specimen  remains  entire,  the  an- 
terior coxal  cavities  seem  to  be  open. 

Two  species  are  known  in  one  fauna,  one  from  each  side 
of  the  continent  and  differing  as  follows: 
Tborai  very  little  longer  than  wide.  Brat  abdomin&l  a^ment  pDoctored 

Thorn  one  third  longer  than  wide,  Bnt  abdotniiul  segment  very  cmuaelj 
punctured  over  its  entire  BDrfiu« oattfomlciH. 

The  latter  speciM  is  much  more  cloaelj  allied  to  the  Eoropesn  O.  eaaui 
than  the  former 

0>  americanoa  Lee.    New  Species,  19S3,  p.  68. 

EloQgaie  cylindrical,  remigiaous,  shining,  very  sparsely  clothed  with 
semi-erect  hairs.  Head  cuarscly  and  deeply  punctured.  Thorax  rery  little 
longer  tbnn  wide,  sides  feebly  arcuate,  disc  convex,  oo«rsely  and  deepl<r 
but  not  densely  punciuml.  Elytra  scarcely  wider  Ibaa  the  thorax,  disc 
with  rowsofmodcraiely  coarse  punctures  rather  closely  placed.  Body  he- 
neath  coarsely  and  deeply  punctured.  Abdominal  segments  punctured 
along  tUeir  margins,  the  flist  segmenl  coarsely  punctured  between  the 
coxe.     Length  .10~.U  inch :  3.5-6  mm. 

Occurs  in  Pennsylvania,  but  rare. 
O.  calirornicas  Crotch,  Trans.  Am.  Ent.  8oc.  1874,  p.  7S. 
Thorax  onu-third  longer  than  wide,  very  coarsely  and  deeply  ponctnred, 
median  line  smooth,  on  each  side  at  base  adeep  linear  irapressioa  extending 
one-balf  to  apex.  Elytra  feebly  atrtate  at  base,  and  with  rows  of  c(»nw.  sab- 
quadrate  punctures  closely  placed.    Body  beneath  coarsely  punctured. 
Length. 12-.I4  inch;  3-3.5  mm. 
Id  all  other  respects  this  species  agrees  with  the  preceding. 
Occurs  in  Calaveras  County,  California. 

DERETAPHRVt  Newro. 

AntenniB  at  base  free,  received  in  deep,  oblique  grooves,  eleven -jointed', 
last  three  forming  a  flattened  mass  truncate  at  tip.  Head  convex,  deflcied, 
itiouth  inferior,  in  great  part  concealed  by  a  prominent  gular  plate  and 
the  sides  of  the  geu»,  mentum  retracted.  Anterior  cox«  moderately  promi- 
nent, separated  by  a  very  narrow  depressed  sternum.  Uiddle  coxfe  moder- 
ately distant.  Posterior  0x3;  oval,  separated  by  a  quadrangular  process, 
oval  at  tip.  Anterior  liWae  moderately  dilated,  the  apical  angle  prolonged, 
the  outer  margin  ftnely  bidentlculate.  aud  with  two  terminal  spurs,  the 
lerior  stouter  and  longer.  Middle  tibie  rattier  less  dilated,  outer  edge  mul- 
ti denticulate,  two  terminal  spurs,  the  anterior  longer.  Posterior  tibis  simi- 
lar to  the  middle,  outer  edge  simple.  Tibie  wiUiin  aparsely  flmbriale. 
Tarsi  moderately  stout,  first  three  joints  gradually  decreasing  in  length, 
fourth  but  little  longer  than  the  first. 
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D.  or^onensls  Horn,  Trans.  Am,  Ent.  Soc.  1873,  p.  146. 

CjliadricAl,  black,  opaque.  Head  SdcIj  punctate.  Thorax  one-lia1f 
longer  lliau  wide,  base  narrower  than  apex,  sides  in  front  fi-'ebly  arcuate, 
basal  half  gradually  sinuate,  hind  angles  reclangulsr,  disc  spsrsety  punc- 
tate, a  deeply  impressed  median  line,  not  attaining  the  apex  and  divided 
inio  two  unequal  portions,  and  attaining  the  basal  nuirglDal  line.  Elytra 
with  three  discal  costteand  margin  moderately  elevated,  intervals  with  two 
rows  or  coarse,  deep  punctures  not  closely  placed.  Body  beneath  sparsely 
punctate,  abdomen  more  finely.    Length  .43  inch  ;  10.5  mm. 

This  species  bears  a  close  resemblance  to  fossus  Nm.  and 
(liti'era  in  the  deeper  thoracic  line  which  more  nearly  attains 
the  basal  edge  of  the  thorax,  and  by  the  costEe  being  mach 
more  elevated,  especially  that  of  the  third  interval,  which  is 
scarcely  at  all  elevated  in/ossws. 

Occurs  in  Oregon,  and  does  not  appear  to  be  rare.  It  may 
be  worthy  of  mention  that  the  other  epecies  of  this  genas 
are  from  Australia. 

BOSTLirS  Erichs, 

Anlennte  el  even -Join  ted,  last  two  joints  romiing  an  abrupt  club,  base 
free,  received  in  repose  in  obliqne  gnwves  on  the  under  side  or  the  head, 
first  Joint  oval,  gibbous  in  front,  so  lliat  Ibe  second  joint  appears  to  arise 
from  the  posterior  side,  second  joint  cylindrical,  longer  than  the  third,  3-9 
About  equal,  lea  and  eleven  tiirming  an  abrupt  club,  the  eleventh  longer 
than  the  tenth,  and  nearly  semi -circular.  Mentum  not  retracted,  gular  pe- 
duncle not  pn)minent.  Anterior  coste  contiguous,  their  cavities  apparently 
confluent.  Middle  coxs  closely  approximated.  Poslerior  coss  small, 
rounded,  rather  widely  separated  by  a  quadrangular  process,  arcuate  In 
front.  Anterior  tibiie  moderately  dilated,  the  apical  angle  prolonged,  twii 
terminal  spurs,  the  anterior  long  and  arcuate,  the  posterior  small.  Middle 
tihife  similar  to  the  anterior,  but  less  prolonged  at  tip.  Posterior  tiblK  still 
less  dilated,  spurs  small  but  unequal.  Tarsi  elongate,  lon^r  llian  the 
tibiiE,  first  Joint  nearly  as  long  as  the  others  tOLrelber.  First  alKlomlnal  seg- 
ment as  long  as  the  next  three  together,  two  to  five  gradually  decreasing 

Our  species  are  two  in  number. 

Elytra!  intervals  moderately  densely  punc'ulatc.     Qenic  simple.  .costatiM. 
Elytral  intervals  sparsely  punctate.     OenK  with  a  dentiform  prolongation 

on  each  side dentleer. 

The  latter  character  deserves  more  than  a  passing  men- 
tion. It  consists  in  a  pyramidal  prolongation  downward  of 
the  sides  of  the  genos,  being  the  extension  of  the  ridge  limit- 
ing the  antential  groove  in  fiH>ut.    I  can  not  recall  the  occur- 
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rence  of  any  similar  etructure  anywhere  in  the  coleopterous 
series  except  in  Hypoccphalus,  an  insect  without  knowa  rela- 
tions. The  appearance  here  of  one  of  the  peculiar  charactera 
of  that  genus  has  weight  in  confirming  the  view  held  by 
LeConte,  of  its  Clavicorn  affinities,  and  while  we  find  this 
small  link,  it  must  not  he  forgotten  that  there  are  certain 
Bhynchophorous  affinities  in  Hypocepkalus  as  well  aa  in  sev- 
eral genera  of  the  family  now  under  consideration. 

9.  costatas  Lee.  New  Species,  1663,  p.  66. 

Elongate,  cjlindrical,  piceous,  moderalely  shining.  He&d  aciculste  punc- 
tAte.  Thorax  one-third  longer  than  wide,  narrowed  at  base,  disc  acicaUie 
punctate,  moderately  convex.  Elytra  not  wider  than  thorai,  base  fec-bly 
emarginate,  iMsal  margin  at  middle  ratlier  strongly  reflexed,  disc  with  Tour 
finely  elevated  linca,  costiform  at  tip.  and  a  floe  sub-humetal  stria,  inter- 
vals sub-opaque,  moderately  densely  and  irregularly  finely  punctured, 
body  beneath  rather  coaraely  but  not  densely  punctured.  Length  .16-.  18 
inch ;  4-4..5  mm. 

The  sides  of  the  genfe  are  merely  elightlj  elevated  in  a 
plate,  being  a  feeble  reproduction  of  Deretapkrus,  the  anten- 
nal  grooves  are  consequently  less  strongly  marked  than  in 
the  next  species. 

Occurs  in  South  Carolina  and  Florida. 

8.  dentlger,  n.  sp. 

Form  and  facies  of  the  preceding  differing  as  follows: 

Head  and  thorax  less  densely  punctured.  Elytral  lines  more  distinctly 
elevated,  intervals  irregularly,  bieeriately,  sparsely  punctulate.  Length  .20 
inch ;  0  mm. 

The  most  marked  distinction  between  these  two  species  is 
in  the  presence  of  the  pyramidal  genal  process  already  men- 
tioned. Whetherthischaracterexistsinany  of  the  Brazilian 
species,!  cannot  say,  as  Mr.  Pascoe  systematically  avoids  all 
mention  of  the  under  surface  of  the  majority  of  the  Colydii- 
dec  he  describes. 

Two  specimens ;  Cape  San  Lucas,  Lower  California.  I 
have  also  a  specimen  collected  by  Mr.  Wm.  M.  Gabb  in  the 
Island  of  Santo  Domingo,  not  distinguishable  in  any  manner 
from  those  from  Lower  Ciilifornia. 
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Tribe  V.    PTCNOHERIin. 

Antennw  cnpitate,  retractile,  inserted  under  a  moderate  frontal  margin. 
-Head  borizonlnl,  ejea  rounded,  caarael3'  granulated,  feebly  prominent.  Ad- 
lerlor  coitc  rounded,  rather  widely  aepnralcd,  closed  behind.  Middle  com 
distant.  Poeterior  coite  small,  oval,  very  distant.  Melaslerual  side  pieces 
narrow.  Alxlominal  segments  sub-equal.  Trochanters  of  all  the  femora 
free.  Anterior  tibiie  slightly  dilated  at  lip,  and  with  two  unequal  spurs. 
Tarsi  moderate,  first  Joint  longer  than  cither  uf  the  two  fallowing,  the  third 
longer  than  the  fourth. 

This  tribe  connect*  naturally  with  the  precedirig  through 
Oxyl(tmus,  but  the  affinities  are  very  slight. 

Two  genera  are  known,  both  from  the  Atlantic  region. 

Antcnnie  11-Jointed,  dub  3-Jointed 

Anteante  10-Jointed,  club  solid Pyonoi 

PENTHEUSPA  Pasc. 

Eadeeiui  Lee.  Class,  Col.  N.  A.  p.  01. 

Anienns  eleven  jointed,  terminated  by  a  two-jointed  club,  inserted  under 
a  alight  frontal  margin,  and  witliout  antennal  grooves.  Quia  with  a  laWral 
ridge  extending  backward  beneath  the  eyes,  which  are  round  and  moder- 
ately prominent.  Anterior  tibi«  with  outer  apical  angle  prolonged,  armed 
at  tip  with  two  spurs,  the  anterior  longer  and  curved,  middle  and  posterior 
dilated  feebly  at  tip,  and  with  two  short  terminal  spurs.  Trochanters  dis- 
tinct on  all  the  legs.  Abdominal  segments  decreasing  gradually  in  length, 
the  flftli  siigliily  longer  than  tlie  fourth  and  concave. 

The  characters  of  this  genua  otherwise  do  not  dift'er  much 
from  Bothrideres.  Mr.  Paacoe  says  that  the  tibiie  are  termi- 
nated by  two  or  three  spurs,  which  is  to  say  the  least  a  very 
loose  expression,  as  no  coleopterous  insect  ever  has  three 
spurs  normally. 

The  principal  differences  between  this  genus  and  Bothri- 
deres are  the  mode  of  insertioD  of  the  antenute,  the  absence 
of  antennal  groove,  the  presence  of  trochanters  on  all  the 
feraoi^,  and  laBtly  the  structure  of  the  abdomen.  The  coxre 
are  all  more  approximated  than  in  Bothrideres. 

The  following  species  occur  in  our  fauna : 

Thorax  slightly  wider  than  long,  not  narrowed  iwhind,  hind  angles  promi- 
nent  hannatodM. 

Thoraxlongerthan  wide,  slightly  narrowed  behind,  hind  angles  not  pruuii- 


b,  Google 


Horn,]  084  [April 


I  Fab.  (Colydiwn)  Bjst.  El  II.  p.  563;  Say  iLget^t) 
Journ.  Acad.  V,  p.  ^63;  Am.  Entom.  edit.  Lee.  II.  p.  823. 

Moderately  elonsaW.  brownish,  aliinin;.  Heait  coarsely  puoclured,  tnat 
on  each  aide  imjircssed-  Thonx  slightly  wider  llian  Inng.  not  narrDweil 
pogleriorly,  apex  Teebly  emarginaLe.  bxie  broidly  arcu;ile,  Ibe  angles 
stiglitly  prominent  posteriorly,  aldeB  eiiiiuie  at  middle  margin  moderately 
refleied,  disc  with  a  Teeble  loDgltudlnil  impression  divided  by  a  sligfaily 
elevated  median  I'ne,  aurf:ii'e  coarsely,  deeply  and  densely  punctured. 
Glylra  slightly  wider  tban  tbe  ibora;,  b:ue  Teebly  emarginate,  disc  flat- 
tened, snrrEice  deeply  and  broadly  slriiie,  the  strix  coareelv,  deeply  and 
closely  punclu'«d,  intervals  very  narrow.  Body  beneath  coarsely  and 
deeply  puoclured.     Len^i.b  .14  inch ;  l!.6  mm. 

Ocuura  from  PeoDBylvaiiia  to  Texas,  but  not  common. 

p.  reflexa  Say,  {Lyc^a))  Jouiu.  Acad.  V.  p.  363;  Am.  Ent  wiit  Lee 

823 ;  nilidiii  Lee.  {EndteivJi)  New  Species,  p   69. 

Thorax  longer  ihan  wide,  hiud  angles  distinct  but  not  promiuent,  sides 
eslremely  feebly  sinuate  at  middle,  Htnki^ht  or  even  slightly  arcuate, 
margin  narrowly  redeied,  disc  co'^rsely,  deeply  and  densely  puDctared, 
median  line  sometimes  smooth  Tor  a  short  distance  at  middle.  Length  .  16 
-.30  inch ;  4-5  mm. 

In  all  other  charftctere  this  species  agrees  with  /uEmatoiIes. 
OccurB  from  Pennsylvania  to  Georgia. 
PVCK'O.lfeRVS  Ericlis, 

Tbe  only  real  difference  between  this  genus  and  PeiWhelUpa  is,  thai  the 
eleventh  Joint  of  the  imteoniE  is  closely  united  with  the  lenlh.  so  Ihal  tbe 
club  is  solid  and  apparently  one-jointed,  glabrous  at  base,  pubescent  at  tip. 

P.  «aIcicolllfl  Uc.     New  Species,  1803,  p.  69. 

Moderately  elon^te,  castaneous,  shining.  Head  sparsely  punctured, 
tntxA  deeply  Impresaed  each  side.  Thorax  slightly  longer  than  wide,  base 
very  little  narrower  than  apex,  kind  angles  rectangular,  sides  very  feebly 
areuale,  margin  sllgbtly  reflcxed,  more  distinctly  in  front,  disc  with  two 
broad  grooves  at  middle,  which  do  not  allain  the  apex  or  base,  separate 
by  the  finely  elevated  mcdlnn  line,  surface  sparsely  punctate.  Elytra  very 
little  wider  than  the  thorax,  dUc  convex,  striate,  striie  with  coarse,  deep, 
elongate  punctures.  Body  beneath  coarsely  and  moderately  densely  punc- 
tured.    Length  .14  inch ;  5.5  mm. 

This  insect  has  considerable  resemblance  to  P.  ka:nuUodes. 
Occurs  in  the  Southeru  States. 

Tribe  VI.     BOTHRIDEBINI. 

Antennce  capitate,  retractile,  at  Iwae  free,  insertion  almost  frontal,  and 
close  to  the  eye.  Head  dcHexcd,  eyes  coarsely  granulated,  rounded  or 
slightly  transverse.     Anterior  coxa:   sni^ll.    rounded,    widely   separated, 
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closed  beliinO,  although  very  narrowly  in  Botkridart*.  Middle  coiee  widely 
sepsT&ted.  Poatorior  coiffi  small  oval,  very  widely  Bepantcd.  Mciasternal 
side  pieces  narrow.  Ventral  se^meotg  unequal,  the  first  elongate,  the  next 
tbree  sub-equal,  the  fitlh  slightly  lou^'^r.  Trochanters  closely  connate  with 
the  femora.  Tarsi  moderate,  firsC  Joint  always  longer  than  either  ot  the 
two  rollowing,  the  three  lunger  Ilian  the  fourth.  Anterior  libite  with  one 
terminal  spur. 

Of  the  genera  placed  here  by  Elrichson,  Bothrideres  alone 
remains.  As  a  tribe  this  is  probably  the  best  dehned  of  all, 
exhibiting  in  our  fauna  less  affinity  with  the  other  tribes 
than  they  do  among  themselves. 
Our  genera  are  two  in  number. 
Head  horizontal  or  nearly  so:  anterior  coxe  narrowly  closed  behind, 
libiie  not  prolonged  at  out«r  angle. 

Antennte  11-Join'ed,  clubS-joinled Botluldma*. 

Bead  deflexed ;  ou'cr  angle  of  anterior  tibis  prolonged ;  anterior  coxw 
very  distinctly  closed  behind. 

Aotennic  llJoiDicd,  club  2-Joiated Moolilotea. 

(Antennte  9-Jointed,  club  with  one  solid  Joint Bmmaglsetu.) 

The  latter  genus  has  no  place  in  our  fauna,  but  has  been 
introduced  to  show  its  correct  position.  Fairmaire  describes 
the  antennte  as  It-jointed,  but  I  can  find  but  nine,  the  struc- 
ture of  theae,  and  an  excellent  figure  being  given  by  Laeor- 
daire.  Genera,  Atlas,  pi.  17,  fig.  5,  reference  to  which  is 
omitted  in  the  Munich  Catalogue. 

Df  ACBI4>Ti:S  Pasc. 
Prolyetvi  Zimm.  Trans.  Am.  £qI.  Sdc  leOB,  p.  274. 
Ajitennie  eleven -Jointed,  terminated  by  a  small  club  of  two  Joints,  first 
joint  slont,  oval,  second  &  liLtle  longer  than  the  next,  three  to  nine  small, 
equal,  tenth  triangular  truncate,  eleventh  small,  transversely  oral,  par- 
tially retractile  ;  base  of  antennte  frtc.  received  in  repose  in  short,  oblique 
grooves.  Read  deeply  inserted,  broader  tlinn  long,  defluxed,  side  margin 
acutely  incised  over  the  insertion  of  llie  antennte.  Eyes  transversely  oval, 
moderately  prominent,  coarsely  gr&nulated.  Gular  region  cteuply  emargi- 
nnte,  ihe  lateral  plates  concealing  the  maxillie,  roentum  sliori,  transverse, 
deeply,  transversely  impressed,  last  joint  of  i>alpi  elongate  conical.  Ante- 
rior coxiE  widely  disUnt.  Middle  coxffl  equally  distant.  Posterior  cox» 
small,  oval,  very  widely  distant.  Anterior  tibiiE  dilated  at  lip,  the  outer 
apical  angle  spinifbrm,  outer  edge  with  few  den'icutatioos,  terminated  by 
a  single  stout  spur.  Middle  and  |M>Hterior  tihlie  not  dilated,  terminated  by 
two  short  spurs.  Trochanters  of  all  the  legs  connate,  with  Ihe  femora  with- 
out suture.     Tarsi  not  elongated,  first  nnil  fourth  Juinta  sub-equal,  either 

PROC.  AUBR.   PHIIiOa.  SOC.  XTII.   101.   8d.      PRINTBD  jdne  8.  18T6. 
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nearly  as  long  as  tlic  second  nod  third  togetber.  Abdomen  wilb  first  wg- 
menl  as  long  as  the  next  three  together,  Joiota  two  to  Qve  graduAll}'  stiorur. 
Thorax  and  elytra  coslate,  the-  former  with  a  deep,  trAnsverse  itnpresEtoti 
posteriorly. 

This  genus  -was  described  by  Xfr.  Pascoe  in  the  Journal  of 
Entomology  II,  p.  36,  for  certain  East  Indian  species  allied 
to  BotkridereSy  to  which  must  be  added  our  B.  exaratus. 
Closely  allied  to  this  genua  is  Eniraagl<tas  Fairm.,  which 
differs  in  the  presence  of  a  distinct  groove  on  the  under  side 
of  the  thorax  indicating  the  suture  between  the  pronotam, 
and  the  prosternal  side  pieces,  and  also  in  the  structure  of 
the  antennse,  and  sculpture  of  the  surface.  Both  genera  have 
the  side  of  the  front  incised  at  the  end  of  the  frontal  suture 
over  the  insertion  of  the  antennee,  and  there  are  distinct 
coxal  lines  on  the  first  abdominal  segment  as  in  several  of 
the  genera  of  MonotomideE. 

91.  exaratUB  Mels.  (Bothrideret)  Ptoc  Acad.  II,  p.  Ill  ;  gemiiMtiu 
Hald.  Prcic.  Acad.  I,  p.  IIM. 

Form  oblong,  bluck,  oiiatjue.  Head  coarsely  and  moderately  densely 
puDctured.  Thorax  broader  than  long,  apex  emargioate.  angles  sli^Ehily 
prominent  in  front,  base  feebly  arcuate,  sides  gradually  arcuate  and  Rlighily 
narrowed  U>  base,  disc  feebly  convex,  on  each  side  three  carinte,  the  oaier 
entire,  tlie  inner  extending  two.lliirds  sliglitly  sinuate  and  converging 
toward  the  middle  of  the  apical  margin;  posteriorly,  at  basal  third  b« 
deep,  transverse  impresaion,  from  which  less  deep  impressions  proceed  t" 
tlic  hind  angles  and  toward  the  sciitellum ;  in  front  of  the  deep  impression 
are  two  oval  tubercles  not  elevated  above  the  surface  of  the  disc,  sur- 
rounded l)y  a  deep  groove ;  intervals  moderately,  coarsely  punctured. 
Slylra  wider  than  Ibe  thorax,  elongate  oval,  humeri  oblique,  eneli  elytrvn 
with  four  costie.  and  margin  acutely  elevated,  and  a,  diatinct  sutur^l  etria. 
intervals  olisoletely  punctulate.  Prothorai  coarsely  punctured  benesth. 
biKly  less  coarsely.  Abdomen  spamity  and  rather  llncly  punctate,  fir^  sei;- 
ment  with  two  parallel  coxal  lines  nearly  attaining  the  posterior  tnsrgin, 
the  flrst  three  segniente  in  addition  a  fine  sub. marginal  line  at  tbe  sides. 
Length  .16-.26  inch  ;  4-6.5  mm. 

This  insect  occurs  esjiecially  in  the  Southern  States. 
BOTHR1DERE8  Ericbs. 

Antennie  elcTcn  .join ted,  lost  two  forming  an  oval  club,  received  in  r«- 
I)03e  in  oblique  antcnnal  grooves,  insertion  exposed  by  an  incitiion  of  the 
sides  of  tlic  fri>nt.  Iliuid  prominent,  horizontal,  eyes  oval,  promiaeDt, 
coarsely  grranulatcd.  Trocliaiitera  of  anterior  legs  distinct,  those  of  middle 
and  poslerior  connate,  with  the  femora  without  suture.     Thorax  mure  or 
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Itss  escavated  nt  middle,  and  wiihout  elevaied  lines.  Humeri  rounded,  the 
aDgle  incurved.    In  its  other  characterB  lliia  genus  agrees  with  Afaehlolei. 

Two  BpecieB  occur  in  our  fauna. 

Thomx  retber  deeply  excavated,  atidomen  sparsely  punctnlatcmontaiins. 
Thorax  vaguely  concave,  abdomen  coarsely  nad  deeply  punctate. gemlnatiu. 

B.  monlRnuH,  n-  sp. 

ObloDg,  moderately  clorgste,  fernigioous  tjrown,  shining,  very  sparsely 
pubescent.  Head  coarsely  and  moderalcly  densely  punctured.  Thorax 
1onf;er  than  wide,  narrower  at  base,  apex  cmarginatc,  angles  slightly 
pronuDent,  base  arcuate,  aides  feebly  arcuate,  a  small  tooth  at  the  middle 
of  the  inai^n,  posterior  angles  distinct,  disc  with  two  deep  fovcK  at  mid- 
dle, the  anterior  larger,  surfiice  coarsely  and  densely  punctured,  sparsely 
pubescent.  Elytra  slightly  br<»ider  than  the  thorax,  motlerately  elongiue, 
base  emarginate,  humeri  rounded,  the  tip  of  humeri  inflexcd,  dir^c  moder- 
ately coitvex,  surface  striate,  strife  punctured,  intervals  alternately  more 
elevated,  pubescent  and  distinctly  punctured,  the  seventh  sub-costiform, 
tntcruiediate  intervals  flat,  smooth.  Prothorax  Iwneatli  coarsely  and  deeply 
punctured.  Abdomen  rather  sparsely  and  finely  punctured.  Femora 
sparsely  punctured,  tibiee  densely  punctured  and  pubescent.  Length  .18- 
.^inch;  4.^-4  mm. 

Taken  by  Mr.  H.  K.  Morrison  in  the  mountains  near  San 
Juan,  Colorado. 

B.geDiinatas  Say,  iLyelvi)  Journ.  Acad.  V.  362;  Am.  Ent.  edit. 
Lee.  II,  p.  333. 

Oblong,  moderately  elongate,  fcrruginmis  or  brownish,  moderately 
shining.  Head  densely  and  moderately  coarsely  punctured.  Thorax 
longer  than  wide,  narrower  behind,  apex  feebly  emarginate,  sides  feebly 
arcuate,  a  feeble  dentiform  tubercle  at  middle  of  margin,  disc  vaguely  con- 
cave, coarsely  and  moderately  densely  punctured,  a  smooth  spot  ut  middle 
of  apical  margin.  Elytra  as  in  the  preceding,  disc  flat  ^  or  slightly  con- 
vei  9 ,  surface  striate,  stri*  finely  [lunctured,  intervals  alternately  wider, 
the  wider  intervals  wiiii  a  single  scries  of  pancturcs,  and  slightly  pubes- 
cent, the  narrower  smooili.  Body  beneath  coarsely  and  deeply  punctured. 
Legs  as  in  the  preceding.    Length  .lO.-lB  inch  ;  3.S-4.5  mm. 

This  8peciee  differs  in  many  characters  from  the  preceding, 
the  thoracic,  elytral  and  abdominal  sculpture  being  the  most 
important. 

Appears  to  be  widely  diffused,  occurring  in  the  Atlantic 
region, extending  west  toKan.ias  and  south  to  Texas,  also  in 
the  Island  of  Santo  Domingo  (Gabh). 
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Tribe  VII.     CERTU>If  IJHI. 

Antennie  capitate.  relTnctile.  free  at  base,  iDsertion  frnntal.  He«d  re- 
tmcted,  sliglitlf  deSeK^,  eyea  round,  moderalelj  cnnrselj  grainalBlcd 
Anterior  coxte  muml,  rather  Darrowlj  soparated.  Middle  coxk  mo» 
widely  separated.  Posterior  coxte  oval,  widely  sepanted.  Metaetemal 
aide  pieces  extremely  n^irrow.  Firel  ventral  Begmenl  as  long  as  th«  three 
rollowing  together,  'i-i  ahorl,  equal.  BCth  slightly  longer.  Palpi  with  the 
terminal  joint  acicular,  the  penultimate  Ovold.  First  three  joints  of  tarsi 
short,  together  shorter  thno  the  fourth. 

For  the  pfeaent,  two  genera  may  be  coDsidered  as  consitu- 
tiiig  thia  tribe  in  our  fauna,  although  it  might  with  ;ht>- 
priety  be  divided  into  two. 
Anterior  coxffi  closed  behind. 

Anterior  10- juinicd.  club  witli  one  joint COT7I011. 

Anterior  CO xee  open  belilud. 

Antentiie  11-jointcd.  club  Sjolnted FhUoUianniH, 

In  th»>  latter  genus  I  have  observed  a  distinct  ooychium 
with  two  terminal  setie,  this  character  has  entirely  escaped 
me  in  the  other  geiiera  if  it  exists. 

From  this  tribe  I  have  removed  Murmidius .and  3fycha- 
cerus  placed  here  by  Crotch  and  Erichson,  to  foUgw  the  ex- 
ample of  Duval  in  forming  for  them  a  distinct  family. 

CERVLOW  Utr. 

Antennie  ten-Jointed,  termloated  in  n  club  of  one  Joint,  CTidentlj  the 
union  of  two,  insertion  almost  frontal,  without  antennal  grooves.  Hesil 
small,  deeply  inserted,  narrowed  in  front  of  the  insertion  of  the  anteniuv. 
Eyea  narrow,  trausvorse.  Palpi  with  last  Joint  email,  acicular,  pcntilliniaic. 
large,  ovoid.  Anterior  coxa  widely  distant,  the  prustcmunt  broad  and  di- 
lated behind  them.  Middle  coxte  more  distant  than  the  anleriur.  Foalerior 
coxce  small,  oval,  very  widely  distant.  Tibiee  slightly  broader  toward  the 
tip:  with  small  terminal  spurs.  Trochanters  evident.  Alxlomen  with  fint 
segment  nearly  as  long  as  the  others  toeetber,  iJie  next  four  segments  equal. 
Scutellum  small .  transverse. 

I  have  examined  our  species  with  a  great  deal  of  care  od 
a  large  series  of  specimens,  and  am  entirely  unable  to  find 
more  than  one  true  species. 

C.  castaneuiii  Say,  Junr.  Acad.  V,  p.  259 ;  Am.  Ent  edit.  Lcc  II, 
p.  821 ;  unieoloT  Zicg.  Proc.  Acad.  II.  p.  70  ;  limplex  Lee.  Pac.  R.  II.  Rep 
47  par.  Vol.  IX.  App.  1,  p.  39  ;  anguituifira  Lee.  New  Species,  1863,  p.  «• 

Oblong-elongalc,  castanoous    or   piccous,    shining,    depressed.    Head 
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Bparaelj  punctate.  Thoreit  nearly  square,  sides  in  front  slightly  turcuate. 
bind  angles  rectangular,  disc  depressed  or  very  feebly  convex,  a  slight  im- 
preasion  on  each  side  of  middle  at  base,  surface  rather  coarsely  but  not 
densely  punrtured.  Elytra  scarcely  wider  at  base  than  the  thoras,  sides 
feebly  arcuate,  disc  depressed,  surface  Btriate,  striae  punctured.  Body  be- 
neath rather  sparsely  punctate.     Length  .08-.  13  Inch  ;  3-3  mm. 

This  speciee  occurs  over  our  eotire  country  from  the  At- 
lantic to  the  Pacific,  and  from  Huilson's  Bay  to  Texas. 

PHILOTHERMCS  Aub^. 

Anten  me  el  even -Join  ted,  last  two  Joints  forming  an  abrupt  club,  the  ter- 
minal joint  longer  than  the  tenth,  second  and  third  joints  moderately  long 
eqaal,  inserted  as  In  Otri/lon,  an'enoal  grooves  absenL  Head  and  palpi  as 
in  Cerylan.  Anterior  coxat  moderately  separattni,  tbe  prosternura  oval  at 
lip,  cuxal  cavities  open  behind.  Tibia;  slightly  broader  from  ilie  base,  nar- 
rowed %l  tip,  tlie  apical  angle  not  prolonged,  and  without  lerminal  spurs. 
Middle coiie  more  distant  than  tbe  anterior.  Posleriurcoxs  widely  distant. 
Trochanters  distinct  on  all  the  femora.  First  abdominal  segment  ns  long 
as  tbe  next  three  together,  segments  two  to  Ave  nearly  equal.  Scutellum 
transverse.  Tarsi  with  the  first  three  join'.s  very  short,  very  little  longer 
together  tban  half  tbe  fourth. 

The  points  of  difference  between  this  gentis  and  Cerylon, 
with  which  it  has  been  associated,  are  many.  The  most 
important  ia  the  open  anterior  coxee,  followinf;  which  in 
value  is  the  structure  of  tbe  antennie,  and  lastly  the  form  of 
the  tibiae  which  resemble  Cicones,  and  have  no  spurs. 

Two  species  are  known  in  our  fauna. 

Body  beneath  rather  sp  irsclj  punctured,  above  glabrous  ;  punctures  not 
attaining  the  tips  of  the  elytra  which  are  nearly  smooth.  gUlwloDliia. 

Body  beneath  coarsely  and  deeply  punctured,  above  pubescent ;  punctures 
attaining  the  tips  of  the  elytra pabsnilTW. 

P.  KlabrlculuB  Lee.  Kew  Species,  1893,  p.  6D. 

Elongate-oval,  castaneous,  shlnin£.  glabrous.  Head  sparsely  punctate. 
Tlu>tiii  broader  than  long,  broader  at  base,  apei  emarginate,  base  feebly 
bisittuatc,  sides  regularly  arcuate  from  apex  to  base,  margin  moderately 
refluxed,  disc  sparsely  and  regularly  punctate.  Elytra  not  wider  than  tbe 
elytra,  and  with  rows  of  ratbcr  coarse  punctures  not  closely  placed,  evan- 
escent at  tbe  tip,  striee  not  impressed.  Body  beneath  sparingly  punctate, 
especially  along  the  middle.    Length  .08-.  13  Inch  ;  2-3  mm. 

This  species  occurs  especially  in  the  Atlantic  States  proper, 
not  extending  westward. 
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P.  pUberulOB  Schwara,  nnte,  p.  861. 

El  on  gate -oval,  caetaiieouE,  shiniug.  surface  sparsely  clotbed  with  short, 
erect  baira.  Thorax  rstlier  coarsely  but  sparsely  punctate,  margin  moit 
narrowly  retlescd.  Elytrawilbrowsofmodtirately  coarse  punctures  wbkh 
attain  Ibo  tip  of  the  elytra,  but  become  BOmewUat  feebler  at  lip.  Body  be- 
neatli  witb  coarse  sparse  punctureE.    Lengtb  .08  inch  nearly  ;  2  aun. 

This  species  altliougb  quite  distinct  from  glabriculus  in 
api>eiirance  bas  but  little  to  distinguish  it  except  the  pubes- 
cent surfuce,  the  coarser  abdominal  punctuation,  and  a  some- 
what more  elongate  and  compact  antennal  club. 

Collected  by  Messrs.  Hubbard  and  Schwarz  at  Saud  Point, 
Florida.  I  have  a  specimen  from  Arizona  not  differing  ex- 
cept that  the  surface  sculpture  is  a  little  less  strongly 
marked. 

Notes  oh  DisTBinDTion  or  Genera  akd  Species. 

Species  peculiar  to  tbe  Eastern  States 36 

Species  peculiar  to  the  Pacific  RegioD 13 

Species  common  to  these  two  regions, 

Avlnnium  pnralhlopipedum,  Colydiam  lineola, 

Cerytoit  eatlaiieum,  PhilolAtriaui  pubtralui. 
Species  occurring  IVom  Colorado  U>  the  Pacific, 

La»(onotu»  fomplex,  Auhnium  longum. 
Species  occurring  in  Lower  California  and  Santo  Domingo, 

Batylut  dentiger. 
Spedes  occurring  in  tbe  Gulf  States  and  Brazil, 

yeinatidium  musUta. 
Species  common  lo  Europe  and  United  States, 

Qenera  represented  ouly  in  the  EaslerD  Stales 8 

Genera  rejiresented  only  m  tbe  Pacific  Region 5 

Genera  common  to  lliese  two  regions 10 

Genera  common  to  Europe  and  United  Stales 13 

ol  which  there  occur  both  on  tbe  Atiantic  and  Pacific 8 

in  the  Atlantic  Region  only 4 

in  the  Pacific  Region  only  (Endojihlaut) 1 

Genera  peculiar  to  United  States  (2  Pacific.  1  A.tlant1c) K 

Genus  occurring  only  In  Orego:i  and  Australia. Dtrttaphrat. 
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The  following  genera  have  been  placed  with  the  Colydii- 

d<B,axiA,aB  mention  has  been  already  made  of  their  exclusion, 

it  is  proper  that  they  ahould  be  appended  to  the  main  essay. 

MVBnilDIIDS. 

The  dificreDces  between  tliis  fninily  and  tlie  Colydiids  have  been  pretty 
fiillf  dwelt  upon  bj  Diivul  in  the  Oenem  of  Coleoptera  or  Europe,  so  that 
comparatively  little  may  be  added. 

The  parts  of  the  montb  are  very  difficult  to  examine,  but  thoseofif^eAa 
(eru»  seem  not  remarkably  different  from  those  of  Ctiylon,  especially  in  the 
form  of  the  palpi.  The  bead  is  completely  retractile  in  Marmidiut  aud  tbe 
parts  of  the  mouth  arc  concealed  beneath  by  a  distinct  proslerual  lobe,  while 
in  ifyehoeerna  ilie  head  is  less  retracted  and  the  lobe  very  short.  The  an- 
tennte  are  rather  trontal  in  their  insertion  resembling  tbe  Histeridie,  ten- 
jciinted,  tenninaled  l>y  a  solid  club  composed  evidently  of  two  joints  united, 
llie  basal  joint  is  slout,  and  the  joints  ot  Ihe  funiclcare  suddenly  gtniculate, 
the  club  being  received  either  in  a  cavity  at  the  anterior  angle  of  the  thorax, 
open  above  [Murmidiut),  or  iu  a  cavity  in  the  front  of  the  anterior  angle 
not  opening  above  {Mychocerai).  The  anterior  coxie  are  sninll  aud  round, 
their  caviiiea  open  behind,  but  completed  \iy  excavatiuuB  in  the  anterior 
border  of  tbe  meBOSlernum,  which  ia  closely  applied  to  tlie  posterior  edge 
of  the  protborax.  The  middle  coxie  are  small  and  a?  distant  as  the  anterior. 
The  posterior  coice  are  small,  very  slightly  oval  and  almost  completely  sur- 
rounded by  (he  metasternum  In  front  and  the  first  abdominal  segment  be- 
hind. The  proatcmum  is  broad,  flat  and  bistrlate.  The  metaaterual  side 
pieces  are  concealed  by  the  epipleune  in  Murmidiat  but  are  quite  distinct  in 
Myehoeemt.  Tlic  legs  ave  retractile  and  n-ceived  in  eicavatiuns  at  tlie 
aides  of  their  resi>eclive  slerna,  the  cavities  for  the  posterior  being  partly 
in  the  firet  abdominal  segment.  The  at>domen  is  as  in  Oerylon.  the  first 
pcgment  being  long  the  others  short  and  each  slightly  shorter  than  the  pre. 
ceding.  The  tarsi  arc  four-jointed,  the  last  Joint  being  as  long  as  the  otiicrs 
together. 

The  essential  difference  between  this  family  aud  the  Coly- 
diidee  are  found  in  the  presence  of  the  antennal  cavities  and 
their  position,  the  presence  of  a  prosternal  lobe  more  or  less 
marked,  the  structure  of  the  anterior  coxal  articulation,  the 
legs  retractile  and  finally  ihe  structure  of  the  posterior  coxal 
cavities.  In  the  latter  character  there  ia  some  resemblance 
to  Discoloma. 

The  resemblances  to  the  Histeridse  entirely  escape  me  ex- 
cept ill  the  retractility  of  the  legs,  while  the  structure  of 
the  anterior  coxse  is  so  widely  difterent  in  the  two  families 
as  to  completely  outweigh  the  more  trifling  similarities. 
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Twn  genera  represent  tbie  fiunily  in  our  fanns  which  differ  bs  Iblluws : 

Aolennal  cavity  viBible  from  above ;  proateroal  lobe  well  marked  coac«alin| 

the  paruof  the  moutli  beneath ;  luetaBteraal  side  pieces  concealed  br 

Ibe  epiplcurs MimnidhH. 

AntenDal  cavity  opeaing  in  froat.  not  visible  from  above ;  proetcmal  lobe 

truncate  J  metasternal  side  pieces  with  the  satures  very  evident. 

Myohoceroi. 
MDRniDIUS  Leach. 

The  clypeuH  is  broader  before  the  insertion  of  tiie  aoteons  and  the  labrum 
retracted.  The  iintennal  cavities  are  distinctly  visible  from  above.  The 
epipleurs  although  uarrow,  cover  ciiuipletely  the  metaattirnal  aide  pieces 
so  that  these  are  only  viBil)le  al  the  posteriur  extremity  (in  the  excavaUoc 
for  the  leg)  where  Ibey  turn  slightly  inward  to  meet  the  coite. 

M.  ovallB  Beck.  Beitr.  bair.  Fano.  1817,  1  -,  Duval,  Gen.  Col.  Ear., 
pi.  56,  flg.  378. 

Ovate,  convei,  brownish,  shining,  sparsely  clothed  with  an  extremely 
fine  pubescence.  Thorax  transverse,  narrower  in  front,  surface  very  finely 
punctulate  and  with  a  slight  depression  above  the  antennal  cavity.  Elytra 
with  rows  of  distant  punctures  which  become  rapidly  evanescent  toward 
the  apex  and  sides.  Beneath  very  sparsely  puoctulate.  "Length  .06  inch ; 
1.3fi  mm. 

Thia  insect  is  very  mre  in  our  country  and  has  probably 
been  introduced.  Specimens  were  given  me  by  Mr.  O.  E. 
Janson.  of  London,  England,  who  found  them  abundantly  in 
some  old  straw. 

HYCHOCERDS  Erichs. 

Zimmerman,  Trans.  Am.  Ent.  See.,  1869,  p.  356. 

Labrum  visible,  partsofmouth  visible  from  beneath,  prosternal  lobe  short 
Aniennal  cavity  at  the  anlerlur  angle  of  the  thorax,  not  visible  from  above. 
Epipleune  wider  than  in  Murmkliice,  not  covering  the  metastemal  side 
pieces. 

So  many  of  tlie  characters  liave  been  given  among  the  generalizations  at 
the  head  of  the  family  and  by  Zimmerman  that  it  is  not  necessary  to  repeat 
them  here. 

M.  deprenas  Loc.  {ifartaidius)  Proc-  Acad.  1866,  p.  S76 ;  Zimm.  loc 
cit. 

Broadly  oval,  depressed,  ferruginous  brown,  sparsely  pubescent  Thorax 
transverse,  sparsely  punctulate.  sides  moderately  arcuate  and  narrow  in 
fW>nt,  base  slightly  narrower  than  the  elytra.  Elytra  with  rows  of  moder- 
ately coarse  punctures  which  gradually  become  feebler  toward  the  sides 
and  tip.     Body  beneath  very  sparsely  punctate.     Length  .04  inch  ;  1  mm. 

This  species  occurs  from  District  of  Columbia  to  South 
Carolina,  and  verv  rare. 
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The  ColeopUra  of  Michigan. 

By  II.  O.  Hubbard  and  B.  A.  Schwakz, 

(Atfod  btfoTB  the  American  Phitoiophieal  Society,  April  \%th,  1878.) 

1.  Detenptiont  of  Nea  Specif*  by  John  L.  LeContb,  M.  D. 

I  have  written  these  descri]nions  in  ortler  that  fewer  species  wiiliout 
Damea  maj  l)e  referred  to  In  tbe  two  lists  which  form  the  bulk  of  the 
present  memoir. 

The  lisu  of  the  Coleoptera  of  the  Upper  and  Losver  Peninsulas  of  Michi- 
gan respectively,  have  been  prejiared  by  the  authors  with  great  care,  after 
extensive  explorations  and  colleclioas  in  the  two  regions.  The  species,  as 
&r  as  described,  have  been  ideiitLBed  with  the  series  contained  in  my  col- 
lection, and  I  cannot  sufBciently  express  my  thanks,  to  both  Mr.  Hubbard 
and  Mr.  Schwarz,  for  the  great  liberality  with  which  they  have  given  me 
even  uDique  specimens,  so  that  ail  the  material  necessary  for  comparison 
and  investigation  is  placed  in  one  single  collection.  My  series,  therefore, 
both  of  Florida  and  Michigan  Coleoptera,  contain  all  the  species  cata- 
logued in  their  lists,  and  a  basis  for  future  studies  in  geographical  distribu- 
tion has  been  thus  Qrmly  established. 

I  have  added  to  the  list  of  the  species  from  Lake  Superior  all  those  col- 
lected in  my  own  extensive  explorations  of  that  basin,  which  were  not 
contained  in  the  collections  of  the  authors.  This  list  is  therefore  to  be 
considered  as  a  complete  catalogue  of  the  Coleopterous  &una  of  that 
region,  so  far  as  at  present  kno>vn,  and  exhibits  some  very  interesting 
points  in  geographical  distribution. 

Especially  worthy  of  notice  is  tlic  large  pro|x>rtion  of  species  common 
ti>  Lake  Superior  and  Alaska,  and  If  types  of  the  other  species  described  by 
Mannerhcim  and  Miiklin  were  accessible  for  comparison,  the  number  of 
forms  In  this  category  could  doubtless  l)e  still  farther  increased.  Space  and 
time  alike  forbid  my  making  a  separate  list  of  such  species  on  Ihe  present 
occasion,  but  I  intend  to  recur  to  tbe  subject  again,  when  larger  series  ttora 
tbe  Alpine  heigbls  of  the  Kocky  Mountains  have  been  collected.  The  oc- 
currence at  Lake  Superior  of  Euthia  leitula  and  Synlomium  eon/raffoium, 
previously  known  only  from  Alaska,  and  Oonotropii  gitboea  from  Colorado, 
deserves  mention  ;  as  also  the  extension  northward  of  OalUda  tmaragdina. 

1.  DyscliiriuB  brevittpinus.  Shining  black,  feebly  bronzed,  rather 
robust,  antenna,  palpi,  and  legs  rufous.  Epislomn  very  slightly  emarginate, 
angles  not  prominent,  transverse  impression  deep,  frontal  impressions  also 
deep.  Protborai  longer  than  wide,  oval,  a  little  wider  behind  ;  lateral  mar- 
gin extremely  flne,  scarcely  continued  behind  the  posterior  lateral  punc- 
ture. Elytra  oval,  as  wide  as  tbe  protUorax,  brownish  at  the  tip,  base  not 
margined ;  slrite  uniformly  abbreviated  in  front,  very  coarsely  punctured, 
obliterated  a  little  behind  Ihe  middle,  8tb  represented  at  the  tip  by  a  short 
sroove;  scutellar  puncture  large  ;  dorsal  punctures  two,  one  on  the  8d  in- 
terspace near  the  base,  the  3d  near  the  2d  stria  about  the  middle.    Front 
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tibite  noi  toothed  on  the  outer  edge,  tenoiiu]  digiiatiou  long,  slei>det. 
ciiired  ;  ^par  not  longer  tli&n  tbe  first  joiDl  of  the  tsnns.  Length  3-4  hub. 
.135  tDch. 

Detroit ;  one  fqiecimen.  This  epecies  ie  veiy  diBtinct  bj. 
the  small  size  of  the  lower  spur  of  the  front  tibiie,  and  may 
be  placed  as  a  separate  division  in  B,  A,  a,  of  my  table 
(Proc.  Ac.  Nat.  8oc.  Phila.  1857,  76.)  before  Sfth^ric-UU. 

2.  Badiffter  olitiimii.  Piceous,sliiniDe:  prothoru,  Inee  of  antmac. 
pftlpi  HDd  lege  testaceous ;  elytra  pi  ceo- testaceous,  lateral  margin  and  Ikp 
testaceous.  Prothorax  wider  than  lung,  narrower  behind,  bind  angln 
rounded,  indistinct,  side  margin  not  wider  towards  the  base,  which  is  doi 
eiplanate  towards  the  eide»,  basal  impressions  roonded,  not  extended  to- 
wards the  Bides ;  dorsal  line  deep,  IransTerse  impressions  feeble.  Elytn 
with  well-marked  strife,  interspaces  nearlj:  Hat,  3d  with  two  dorsal  punc- 
tures contignous  to  the  3d  stria.    Length  5.8  mm.:  .S3  inch. 

Marqnette,  Lake  Superior;  one  specimen.  More  allied  to 
the  Califomiau  B.  ferrvgineus  than  to  any  other  in  my  col- 
lection, but  easily  known  by  the  more  rounded  hind  aogle? 
of  tlie  prothorax. 

3.  BembldlDm  iNotaphusi  arcuatum.  Black,  with  a  greeni&b 
bronzed  lustre.  Aniennsl  scAiie,  palpi  and  legs  piceo-tcsiaceona.  Etrtra 
piceous,  with  ill-ilelined  feslaceous  markings,  viz.:  a  hunieral  cloud,  latenl 
narrow  mnrgin,  curved  band  betiind  the  middle,  which  is  concave  hw^- 
wanJs,  and  ape-i  ;  epii'Ieurac  black  and  lealaceons.  Prolborax  wider  than 
long,  rounded  on  the  aides,  strongly  siniiale  behind,  base  as  wide  aa  Ihr 
apex  ,  hind  angles  rectangular,  carinate ;  basal  impressions  deep,  dorsa' 
line  well -impressed,  transverse  impressions  Teeble.  Elytra  elongate -oral, 
humeri  rounded,  striiv  distinctly  punctured  to  behind  the  middle,  then  finer 
and  smoother ;  8th  stria  deep  near  the  lip ;  dorsal  punctures  two,  on  the  3il 
bitersi>ace.    Length  5,4  mni.;  ,31  inch. 

Maniuette,  Lake  Superior.  This  species  resembles  .6.  Aam- 
mulaliim  of  Europe,  but  is  wider  and  leas  convex.  It  also 
greatly  resembles  B.  Uirrrmaltim  Lee.  from  Cala.,  Oregon  and 
Alaska,  but  the  latter  has  the  elytral  marking-s  undefined, 
and  the  strife  finer  and  le^  strongly  punctured. 

4.  Bembidluan  (Notaphus)  verautnm.  Beneaih  black,  shining: 
above  bronzed  ;  head  and  prothorax  not  polished  ;  antennfc  piceous.  hast, 
palpi  and  legs  testaceous.  P rot horai  wider  than  long,  narrowed  liehind. 
sides  rounded  in  front,  slnmgly  sinuate  behind,  lia»e  not  narrowertlinn  Ihr 
apex  ;  bsaal  angles  rectangular,  carinale,  basal  impression  rugose,  de^p : 
dorsal  line  abbreviated  at  each  end,  transverse  impressions  obsolete.  Elv- 
tra  elojigutc-oval,  wider  than  the  prothoran,  humeri  rounded,  angl^sligbtlv 
marknl ;  strife  entire,  fine,  finely  punctulate  to  l>ehjnd  the  middle,  inter- 
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spaces  flftt,  3cl  wltb  two  doisal  punctures :  color  brown  with  metallic  lua- 
ire,  with  lai^  ill-deflned  teslaceoua  markings  arranged  as  in  B.indiH'ine- 
turn,  eplpleune  teBtaceous  edged  Willi  black.    Length  4.8  mm.:  .17  inch, 

Marquette,  Lake  Superior.  Smaller  and  less  convex  than 
the  preceding,  with  the  prothorax  wider  and  not  polished. 
This  BpecieB  resembles  the  Californian  B.  approximalum  and 
imlistinctum  in  form  and  markings,  but  diftera  by  the  aides 
of  the  prothorax  more  strongly  sinuate  towards  the  base, 
and  by  the  head  and  prothorax  being  less  shining,  and  of  a 
brown-bronze,  not  green-bronze  color. 

3.  Hydroporus  (uscatus  Crotch.  Oblong-oviLl.  elongate,  pointed 
behind,  shining  brown  above,  mottled  with  darker ;  antennic  with  Uie 
outer  joints  blackish.  Prothoraic  slightly  roonded  on  the  sides  finely  and 
distinctly  punctured,  basal  piica  extending  a  short  distance  upon  the  ely^ 
tra.  which  are  more  strongly  and  not  densely  punctured.  Sletasternum 
with  a  few  scattered  punctures,  and  three  striie  behind.  Lcngtii  1.7  mm.; 
.065  inch. 

Detroit  and  Lake  Superior.  Allied  to  afftnis,  but  the  elytra 
are  more  strongly  and  sparsely  punctured;  the  continuation 
of  the  stria  upon  the  elytra  is  very  short,  and  forms  an  angle 
with  the  thoracic  stria.  Among  14  specimens  examined  I 
tind  uo  sexual  difference  worthy  of  note,  and  I  have  redes- 
eribed  this  species  in  order  to  correct  an  error  made  by  Mr. 
Crotch,  who  (Trans.  Am.  Ent.  Soc.  1873,  891,)  considered  as 
the  ?  a  different  species,  in  which  the  stria  is  not  continued 
opon  the  elytra. 

0.  Hydroporus  laccophi linns.  Orate,  depressed,  poinled  be- 
liind,  brown,  paler  in  front,  darker  bcliind  :  epistoma  not  margined,  head 
finely  ]mnctulate;  prothorax  (J)  rugose  and  finely  punctured,  narrower  in 
front,  sides  oblique,  finely  margined.  Elytra  1^)  strongly  punctured, 
shining,  (  £ )  opaque,  finely  spnrseiy  punctulate.  Jiulasternum  clianneled 
for  the  posterior  hair  or  its  length  ;  sparsely  punctured  in  fh>nt  ;  alMlomen 
coarsely  punctured  in  both  sexes.    Length  3.6  mm. ;  .10  inch. 

Detroit;  rare.  The  form  is  exactly  that  of  a  Lwxophilua 
in  miniature.  The  head  and  prothorax  of  the  ^  are  opaque 
and  very  finely  and  sparsely  punctulate. 

7.  SuphiH  Nemipunctatuik  Elongate- oval,  not  pointed  behind, 
moderately  c<)nvex,  yellow-brown,  shining,  smooth ;  elytra  darker,  covered 
from  the  middle  to  the  tip  witli  scattered  coarse  punctures ;  of  which  one 
series  extends  to  the  base  half  way  between  the  margin  and  suture.     Pros- 
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teroum  not  punctured,  less  diluted  behind  tbaa  in  tbe  other  epedee.  bat 
with  two  short  posterior  striffi  :  meiastemum  witli  a  deep  impreued 
median  liue,  smooth,  with  only  a  Tew  scattered  punctures  behind.  Length 
S6  mm.  ;  .10  inch. 

Monroe,  Michigan ;  one  specimen ;  very  different  from  tte 
other  species  by  the  regularly  oval  form,  scarcely  narrower 
behind  than  before,  by  the  peculiar  punctuation  of  the  elytra 
and  by  the  impunctured  sterna.  The  last  joint  of  the  maxil- 
lary palpi  is  nearly  acute  at  tip,  and  does  not  appear  e^>a^ 
ginate  from  any  point  of  view. 

The  insect  mentioned  in  the  Florida  list  (ante  p.  438)  as 
Suphis  a.  sp.,  on  remounting,  proves  to  be  a  very  small 
species  of  Laccopkilus,  having  the  same  form  of  proetemnm 
as  the  others.     It  may  be  here  conveniently  described  as : 

8.  Laccophiloa  pumillo.  Ovale,  iminted  behind,  not  convex,  im- 
punctured. rufo- testaceous,  meso-  and  metaslernum  darker;  elytra  piceoDi 
slightly  iridescent,  regularly  narrowed  behind,  and  not  obliquely  truncii^ 
at  tip;  abdomen  without  the  distant  floe  oblique  lines  seen  in  the  other 
■pedes.     Length  1.9  mm.  ;  .076  inch. 

Enterprise,  Florida';  one  specimen.  Very  carefal  exami- 
nation shows  in  certain  lights  traces  of  two  or  three  ItDes  on 
the  second  ventral  segment  towards  tbe  sides,  but  these  are 
the  only  evidences  of  the  characteristic  ventral  senlptureo: 
the  other  species. 

e.  Ganrodytea  leptapBls.  9  Elongale-oTal,  lessobtusethaiinsiu:. 
black,  with  a  slight  brouEed  tint,  opaque,  finely  strigose  with  lines  forminf 
very  eloDgate  meshes ;  base  of  antcDDce,  palpi,  fVont  and  middle  legs  tingnl 
with  piceous.  Head  less  opaque  than  tbe  prothorax.  the  sides  of  tlie  l*ttcr 
are  oblique,  finely  margined  and  scarcely  rounded.  Elytra  with  tbe  uso*^ 
rows  of  punctures  indistinct.  Beneath  shining,  finely  reticulate,  meto- 
sternum  acutely  emarginate,  hind  tibifS  sparsely,  coarsely  punctured,  mar- 
gined on  the  inner  side,  but  without  a  very  distinct  row  of  panctutes. 
Front  and  middle  thighs  distinctly,  not  dcDScly  punctured.  Length  S.T 
mm.  ;  .38  inch. 

Marquette,  Lake  Superior  ;  one  specimen.  This  species  if 
as  elongate  as  (?.  paratlelus,  but  less  obtusely  rounded,  and 
is  easily  recognized  by  the  peculiarily  elongated  meshes  «' 
the  reticulation.    Tbe  prosternum  is  obtusely  carinate. 

10.  Oaurodytes  longulUB.  Elongate-oval,  obtuse  ateach  end,  not 
convex,  shining,  smooth  black,  with  asligbt  metallic  gloss.  Antennse,  p*'.[i 
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and  feet  tinged  with  piceous.  Protborax  with  sides  oblique,  finely  raai- 
gined  ;  apical  and  basal  rows  of  punctures  strooglj  marked.  Elytm  with 
the  TOWB  of  punctures  strongly  marked.  Frosternum  acutely  carintte  ;  me- 
sostemura  deeply  emarginale ;  front  and  middle  thighs  punctured  and  ru- 
gose ;  hind  Ubife  smooth,  with  a  few  small  punctures  at  the  inner  margin 
and  some  larger  ones  along  the  outer  margin.    Length  9  mm. ;  35  incli. 

f^  Smooth  but  not  polished  ;  claws  of  front  tarsi  long,  not  toothed,  curv- 
ed only  near  the  tip. 

$  Scarcely  perceptibly  punctulate  ;  claws  of  front  tarsi  not  so  long,  and 
regularly  curred. 

Lake  Superior ;  the  elytra  vary  from  brown  to  black,  with 
only  the  edge  hrowniBh.  The  form  is  exactly  as  in  G. 
parallelua,  from  which  it  diflera  greatly  by  the  other  charac- 
ters. 

11.  Hydroblui  feHilnalis.  Sub-ovate,  convex,  blackish  piceous, 
sides  of  proihoras  and  elytra  and  beneath  paler.  Head  and  prothorai 
sparsely  punctulate,  elylra  finely  not  densely  punctured,  sutural  stria  deep, 
extending  from  the  middle  to  the  tip.    Length  3  mm. ;  .08  inch. 

Detroit.  This  species  la  less  oval  than  the  others  of  the 
same  size  in  our  fauna,  and  is  somewhat  narrower  behind 
than  in  front ;  it  is  free  from  metallic  lustre.  The  pros- 
ternum  and  mesosternum  are  not  prominent,  and  the  thighs 
are  punetnlate  and  pubescent  from  the  base  nearly  to  the 
knees.  It  therefore  belongs  to  the  genuine  Hydrobii,  and  is 
allied  to  the  two  following  Californian  species, 

13.  HTdroblns  castaneus.  Oval,  convex,  shining  brown,  beneath 
piceous.  Head  protliorax  and  elytra  linely,  uioderately  densely  punctured, 
the  lattura  little  more  slrongly  ;  sutural  stria  deep,  extending  from  the  mid- 
dle to  the  tip.     Length  2.5  mm.;   .1(1  inch. 

Lake  Tahoe,  Cal. ;  Mr.  Crotch.  The  pro-  and  mesoster- 
num  are  not  carinated,  and  the  thighs  are  punctulate  and 
pubescent  except  near  the  knees. 

18.  HydrobiUB  cuspidatiu.  Oval,  more  elongate  and  somewhat 
less  convex ;  blackish  piceous,  paler  at  the  sides  of  the  head  and  proihorax, 
also  along  the  basal  and  apical  margins  of  the  latter ;  finely  punctured, 
rather  more  strongly  upon  the  elytra,  wiih  here  and  there  indistinct  traces 
of  rows.     Length  3.4  mm. :  .14  inch. 

Lake  Talioe,  Cal. ;  Mr.  Crotch.  The  proaternum  is  not 
carinate ;  the  mesostenium  ia  strongly  carinate,  with  the  an- 
terior angle  i-ectangular  and  slightly  cuspidate.    The  under 
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sorface  and  thighs  are  ^unctulate  and  puhescent  almost  to  the 
knees. 

14.  HabrocernsT  imafiiiis.  Elongate,  depressed,  blockish  iiiceotu. 
Head  and  protbonix  sliiniog,  polished,  the  Tormer  with  oae  frontal  pnuc- 
turc  each  side.  Prothorax  twice  as  wide  as  long,  emargLnale  at  tip,  brokd- 
Ij  ruuudcd  at  Lase,  narrowed  in  front,  strongly  rounded  on  tbe  eides,  bual 
angles  much  rounded  ;  sides  Ilnely  margined,  witli  two  margiaal  punctures, 
and  one  in  tlie  haae  near  tlie  angle,  base  very  finely  margined  ;  discwithODt 
seligerous  dorsa]  puncture  eacli  side.  Elytra  finely  punctured  and  pubes- 
cent, with  some  feeble  (races  of  stris  near  the  base  towards  the  suture. 
DoT«al  segments  densely  punctulate.  Beneath  tlnely  punctured  and  pu- 
bescent ;  tip  of  abdomen,  antenna:,  palpi  and  tegs  piceoua.  Lenglli  3.^  mm. : 
.IS  luch. 

(^  6tb  ventral  scguient  acutely  emarginaic,  Ttli  more  deeply  emarginaie 
almost  to  tbe  base,  Sth  ))romincnt,  rounded  at  tip. 
9   Ventral  tiegmenta  not  emarginate. 

Isle  Royale,  Lake  Superior.  This  species  differs  from 
H.  Schwarzi  by  the  much  greater  size,  more  eloogate  and 
depressed  body,  and  puhescent  elytra ;  it  seems  to  be  a  con- 
necting form  between  this  genus  and  Tachinus. 

15.  Agathldinm  slobatile.    Black,  shining,  completely  contnc- 

tile  into  a  ball.  Head  and  prolliorax  smooiii.  Elytra  smooth,  witboat 
sutural  stria,  finely  margined,  margin  extending  along  the  base  almost  to 
the  scutelhim,  which  is  large  and  iriangular.  Length  (when  contracted  2 
nun.;  .08  inch. 

Marquette  and  Detroit.  Much  smaller  than  A.  oniseoidesy 
but  not  otherwise  specially  different. 

16.  Agathldium  pamilum.  Hemispherical,  not  contractile. 
rofo-piceou!},  shining,  smooth,  elytra  with  sutural  stria  extending  from  tbe 
middle  to  tbe  apex.    Length  1.3  mra.i  .05  inch. 

Marquette,  Lake  Superior.  This  is  the  smallest  species 
in  my  collection,  and  is  less  contractile  than  any  other  known 
to  me. 

17.  Staphyllnus  cteitareiis  Ccder/iolm;    Er.  Btapb.  378. 

A  specimen  of  this  European  species,  found  at  Detroit, 
differs  by  having  the  golden  pubescence  confined  to  the 
neck  and  to  tbe  posterior  margin  of  the  second  dorsal  seg- 
ment. No  golden  hairs  are  visible  either  at  the  base  and 
apex  of  the  prothorax  or  on  the  sides  of  the  ventral  Be,^meDtB. 

18.  Batrims  ■implex.    Rufous,  shining,  sparsely  pubescent.   Read 
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Bli^tly  scabroua,  vertex  Blightly  elevated  and  convex,  surrouaded  by  a 
shallow  curved  impressioD.  Prothorax  campauulate,  with  the  dorsal  and 
lateral  strite  deep ;  behind  the  middle  between  the  Btrie  each  side  is  on 
acute  conical  tubercle,  and  still  nearer  the  base  two  verr  amall  teeth.  Ely- 
tra indistinctl;  and  sparsely  punctuluie.  Antenna  with  the  Joints  S-8  not 
longer  than  wide,  9tti  and  lOtii  rounded  gradually  larger,  llth  still  larger, 
oval,  pointed.  Hind  tibite  with  long  terminal  spur.  Length  2  mm.;  .08 
Inch.  ^ 

tf  Head  finely  scsrbrous,  fVont  protuberant  anteriorly  and  reluse,  with 
an  apical  concavity. 

9  Head  nearly  smooth,  vertex  entirely  smooth,  front  gradually  decliv. 
ous  not  prominent. 

Detroit ;  one  pair.  Sufficiently  distinct  by  the  feeble  sculp- 
ture of  the  Iiead,  and  the  absence  of  antennal  sexual  char- 
acters. 

19.  Orthoperiu  Scutellaria.  Oblong-oval,  slightly  convex,  pic- 
eous,  black,  glabrous,  not  very  shining,  Scutellum  large,  very  distinct. 
Elytra  narrowly  margined  behind  with  testaceous.  Length  .7  mm. ;  .037 
iocli. 

Michipicoton  River,  north  shore  of  Lake  Superior;  also 
found  in  Illinois,  and  abundantly  in  British  Columbia,  at 
Tjake  Labache.  This  species  is  double  the  size  of  0.  glaber, 
and  les.'i  rounded.  It  is  recognized  at  once  by  the  very  dis- 
tinct scutellum. 

Under  a  high  magnifying  power  the  elytra  are  seen  to  be 
finely  strigose,  and  very  sparsely  and  indistinctly  punctulate. 

20.  Orthopernfl  snturalU.  Oval,  rounded,  slightly  convex,  pice- 
ous  black,  glabrous,  shilling.  Scutellum  distinct.  Elytra  with  a  very  fine 
BUtural  Biria  slightly  visible  Trom  the  middle  lo  the  tip.  Length  .5  mm, ; 
.03  inch. 

Enterprise,  Florida.  Smaller,  or  of  the  same  size  and 
form  as  0.  glaber,  but  easily  known  by  the  distinct 
scutellum,  and  fine  sutural  stria.  The  elytra  are  very 
sparsely  and  indistinctly  punetulate  as  in  the  preceding. 

31.  Ortlioperus  elongatus.  Oblong-elongate,  slightly  convex, 
piceoiu.  moderately  shining.  Bcutcllum  distinct.  Elytra  with  a  very 
fine  siiturni  stria  effaced  behind,  but  curving  in  front  around  the  base  and 
ending  half  way  between  the  scutellum  and  the  humerus  ;  tijis  separately 
rounded,  with  the  apex  of  the  abodomcn  more  prominent  than  in  thi> 
other  species.    Length  .5  ram.;  .02  inch. 


b,Goo(^lc 


Tampa,  Florida.  Smaller  and  narrower  than  the  other 
speciee,  having  much  the  form  of  Ptilium. 

32.  Lathrldlus  opaculnB.  Elongal«,  blackish  piceous,  opaque, 
ADteans  one-half  longer  tlian  the  head.  Protboraz  slighUj'  convez.  wider 
than  long,  a  liltlc  narrowed  behind,  sides  rounded  Id  front,  Bubeinuste 
behind  the  middle,  margin  not  reflexed  :  disc  traneveraelj  impressed  near 
the  base.  Elytra  elongate-oval,  one-fourth  wider  than  the  prothorax.  striae 
fine  punctulate,  interspaces  flat,  disc  oblique  and  broadly  impressed  in  finnt 
of  tbe  middle  ;  sutural  stria  mure  deeply  impressed  behind  the  middle. 
Length  1-6  mm- ;  .06  inch, 

Detroit,  Illinois,  Mass.,  and  Maryland.  In  some  speci- 
mens  the  prothorax  is  obeoletely  channeled. 

S3.  I,atliridtil8  macnlatus.  Less  elongate,  blackisli  piceoos. 
opaque.  Head  and  prothorax  broadly  channeled,  tbe  latter  feebly  convex, 
vider  than  long,  narrowed  bebind.  sides  finely  serrate,  not  rcflexed. 
rounded  in  front,  sinuate  towards  the  base  ;  disc  deeply  transversely  im- 
pressed behind  the  middle.  Elytra  nearly  one-half  wider  than  the  pro- 
thorax, truncate  at  base,  wideat  juat  behind  the  middle,  sub- depressed,  atria 
fine,  punctured,  autur&l  and  two  outer  ones  deeper,  especially  near  the  tip; 
color  testaceous,  tessellated  with  black  quadrate  spots,  margin  blackiab; 
disc  deeply  obliquely  impressed  near  the  Imse.    Length  1.9  mm.;   .075 

Detroit.  Allied  to  these  two  species  is  the  following : 
24.  I<a(hridiUfl  dupllcatns.  Moderately  elongate,  blackiab  pice- 
ous, opaque.  Prothorax  onebalf  wider  ilian  long,  narrowed  behind,  sides 
Anely  serrate,  rounded  in  front,  oblique  1>ehind,  hind  angles  obtuse  ;  disc 
feebly  impressed  in  fn>nt  of  the  middle,  and  with  a  shallow  transverse  im- 
pression behind  the  middle.  Elytra  one-third  wider  tban  the  prothorax, 
elongate -oval,  strlie  comiMwed  of  punctures,  not  regularly  aiTanged,  and 
approximated  by  pairs ;  the  autural  and  two  outer  ones  arc  slightly  im- 
pre.'ised  near  the  tip.     Legs  mfo-piceoua.     Length  1.0  mm.:  .075  inch. 

Illinois,  and  Detroit.  This  and  the  two  preceding  epeciee 
belong  to  the  group  Enicmus  Thomson,  in  which  the  proe- 
ternum  extends  to  the  hind  margin  of  the  prothorax,  the  an- 
tennte  are  shorter  than  the  head  and  prothorax,  with  the 
three  outer  joints  enlarged  ;  and  the  prothorax  is  not  strong- 
ly margined  at  the  sides. 

In  L.  Kulptilin  only  two  joints  of  the  antennui  form  the  club  ;  it  thus 
belongs  to  Coninomui  Thomson.  In  L.  U'ratin,  a  still  more  remarkable 
peculiarity,  first  mentioned  to  me  by  T>r.  Horn,  is  seen  ;  the  prosternum 
extends  only  a  short  distance  bebind  the  coxte,  and  is  enclosed  by  the 
cpimera,  which  coalesce  on  the  median  line  as  in  Rhyncbophora ;  the  fh>nt 
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coxa  are  also  conical,  prominent  and  contiguous.  The  antennte  are  slen- 
der and  loDger  tbau  the  head  and  tbomx,  as  in  the  true  Lathridii  witb  cos- 
tate  protborax.  These  differences  in  structure  entitie  it  to  bo  ranked  as  a 
distinct  genus  for  whictt  ttie  name  Stephoiltthui  may  be  adopted. 

The  two  following  species  belong  to  Sntcmtts,  though  the 
antenote  are  mora  Blender  and  a  little  longer  than  in  those 
above  described,  and  the  sides  of  the  prothorax  are  flattened. 

36.  LAtlirldlna  tenaicomis.  Bobust,  depressed,  darlc  brown, 
head  and  prothoraz  opaque,  scabrous,  slightly  channeled.  Proitiorax  more 
tbanone-hairiongcr  tlian  wide,  narrowed  before  and  behind,  sides  strongly 
rounded,  oblique  towards  the  base,  margin  finely  serrate,  flattened  but  not 
reflexed  ;  disc  with  a  transverse  slightly  curved  impression  in  front  of  the 
base,  extending  nearly  to  the  sides.  Elytra  oval,  wider  Ihan  the  prothorax, 
strongly  margined,  impressed  near  the  base,  shining ;  striie  scarcely  Impress- 
ed, finely  punctured,  iuierspncea  flat,  each  with  an  obsolete  row  of  very 
fine  points.  Antenntc  shorter  than  the  head  and  prottiorax,  slender,  three 
outer  Joints  lunger,  but  very  slightly  tbicltened.   Length  3  mm. ;  .08  inch. 

California,  near  Sonoma. 

26.  EiSthrldlus  latlcollis.  Less  robust,  sub  depressed,  brown,  an- 
tennte,  legs  and  antennte  rufous.  Head  and  prothorax  opaque,  scabrous, 
feebly  channeled,  the  latter  nearly  twice  as  wide  as  long,  formed  and 
sculptured  as  In  L.  Unvitornit,  but  leas  rounded  on  the  sides.  Elytra 
elongate- oval,  very  little  wider  than  the  prothorax,  truncate  at  base, 
strongly  margined  at  the  sides,  slightly  Impressed  near  the  base  ;  atrlw 
punctured,  scarcely  impressed,  fainter  behind  ;  interspaces  nearly  smooth, 
Bat.  Antenna  two-thirds  as  long  as  the  head  and  prolhoras,  slender, 
outer  three  joints  a  little  thiclvcaed.    Length  1.5  mm.;  .06  inch. 

Detroit.     This  species  is  very  closely  related  to  L.  tenui- 
comis,  and  ditfers  only  by  the  prothorax  being  teas  rounded 
on  the  sides,  and  the  elytra  but  little  wider  than  it. 
ODONTOSPHINDVS  nov.  gen.    Spbindida. 

General  cliaracters  as  in  Sphindai,  except : 

Body  elongate,  glabrous  ;  sides  of  the  prothorax  but  feebly  rounded, 
with  6  or  T  distinct  tcoth  ;  elytra  with  atriee  not  impressed  but  slrongiy 
punctured.  Flanlui  of  prothorax  not  concave  for  the  reception  of  the  an- 
tennee.    Antennte,  legs,  tarsi  and  sterna  precisely  as  in  Sphindus. 

This  genus  would  seem  to  indicate  a  relation  between  ihe  families  Sphin- 
didre  and  Derodonlida;. 

37.  O.  denticolliH.  Elongate,  sub-cylinctrical,  brown,  glabrous. 
Head  finely  punctured,  tranaverse  fmntal  impression  deep,  vertex,  with  a 
broad  but  not  deep  channel.  Prothorax  twice  as  wide  as  long,  slightly 
narrowed  in  front,  strongly  but  not  coarsely  punctured,  sides  Dearly 
straight  (d").  or  alighthly  rounded  (  ? ),  with  6  or  7  distinct  leeth,  hind 
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angles  obtuse,  base  sljgtilly  rounded,  very  flnetf  mtirgincd.  ScuteUoiD 
targe,  acuminate  bekind.  Elytra  nearly  four  times  as  long  aa  the  pro- 
thorax,  but  not  nider ;  striie  not  impressed,  strongly  punctured  ;  sctiiellsr 
stria  long  ;  behind  the  t>ase  there  is  a  shallow  impreasion.  AnteDtue  pater 
at  base,  club  large,  two-Joioted  ;  eyes  convex  prominent.  Length  2.7  mm. : 
.10  inch. 

Detroit;  one  Bpecimea.  I  am  indebted  to  Dr.  Horn  for 
other  specimens  from  Canada  and  California. 

EVRTSPHINDVS  nov.gen.    Sphindio^. 

General  ctiaracters  as  in  Sphindm,  except : 

Body  broadly  oval,  moderately  convex,  clothed  with  erect  hairs  ;  pro- 
tborax  narrowed  in  ftont,  rounded  on  the  sides ;  elytra  with  striie  feebly 
impres^d,  strongly  puncturt-d.  Flunks  of  protborax  deeply  and  widely 
concave  beneath.     Eyes  small,  frontal  suture  finely  impressed.  &ot  deep. 

38.  E>  liirtns.    Blackisb  brown,  sbining,  pul>eaceDt  with  stitT  erect 

hairs.  Head  sparsely  punctulate.  frontal  suture  fine,  eyessmall.  not  promi- 
nent, but  convex.  Prolliorax  more  than  twice  as  wide  as  its  length,  nar- 
rowed in  front,  sides  slightly  flattened,  edge  acute,  crenulate,  scarcely  mar- 
gined, base  sub-sinuate  not  margined,  disc  strongly  notcoarscly  punctured. 
Bcutellum  large,  flnely  punctured.  Elytra  with  stris  of  well  marked 
punctures,  interspaces  feebly  convex,  rugosely  punctulate  ;  humeral  callus 
ratbcr  prominent.  j>aler  brown.  Beneath  punctured,  libis  and  tarsi  pater. 
Length  1.6  mm.;  .06  incli. 

Detroit ;  one  specimen.  In  the  .Munich  Catalogue  Sphinilns  ie 
placed  at  the  end  of  the  Ri7(id<e,apoBition  for  which  it  is  uuBuit- 
ed,  on  account  of  the  much  smaller  coxal  cavities  the  pros- 
ternum  distinctly  separates  the  coxte,  which  are  themselves, 
though  tmnsverse,  small  and  not  prominent.  The  form  of 
the  antenuse  and  tarsi  also  forbids  a  reference  to  the 
Ptinidse.  To  these  characters  I  have  to  mention,  that  the 
antenujB,  in  repose,  are  Hexed  in  a  difterent  manner,  the 
slender  part  being  laid  each  side  along  the  prosternal  suture, 
and  the  club  bent  suddenly  outwards,  behind  the  front  leg. 
In  Eurysphindus  the  flanks  of  the  prothorax  are  deeply  con- 
cave for  the  reception  of  these  organs,  in  Sphindm  the  con- 
cavity is  much  less ;  and  in  Odontosphivdus  the  depression  is 
obsolete,  though  the  form  of  the  antennee  is  the  same  in  alt 
three  genera.  I  may  here  observe  that  the  club  of  the  an- 
tennee  is  described  as  three-jointed  ;  the  8th  joint  is  so  much 
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smaller  than  the  9th  and  10th,  and  moreover,  so  little  differ- 
ent in  width  and  length  from  the  7th,  that  it  seems  more 
natural  to  view  it  as  belonging  rather  to  the  stem  than  to 
the  club,  which  would  thus  be  properly  designated  ae  two- 
jointed. 

HTCETOPHAfttVg    Hollw.* 

The  species  known  to  occur  in  our  fauna  are  eleven  in  number,  three 
of  which  will  DOW  for  the  first  time  be  described,  twci  of  theae  presenting 
characters  worthy  of  special  mention, 

M.  confUHUS  departs  remarkably  in  sculpture  from  tlic  oilier  species, 
to  a  degree  that  one  of  the  generic  cliBracteristicB  becomea  lost.  There  is 
no  arrangement  of  punctures  in  strlie  except  Tery  feebly  at  middle  near 
the  base,  while  the  punctures  of  tlic  intervals  become  so  numerous  aoil 
large  that  the  punctuation  becomes  confused  as  in  THphytlim, 

in.  tenuifasciatus  liaa  a  peculiar  male  sexual  character,  constating 
of  a  transverse  row  of  tine  silken  hairs  on  llic  first  alKlominal  segment. 
No  otlier  species  in  our  fauna  has  any  other  male  chaniclt'r  than  that  af' 
forded  by  the  anterior  tarsi  which  are  three -join  ted,  in  the  female  four- 
jointctl. 

In  the  vast  majorily  of  our  species  the  antcnntc  are  cither  somewhat  fu- 
siform or  gradually  thickened  to  tip;  two,  however,  have  the  last  three 
joints  of  equal  width  and  ratlier  aucldenly  wider  than  the  preceding.  Other 
characters  of  less  imiiortance  are  made  use  of  in  the  following  synoptic 
table. 

Table  "f  tpeeie»  of  Mycetophaouh. 

Elytra  siriato-punctate 1. 

Elytra  confusedly  punctured 6. 

I.  Antenna;  gradually  hroader  externally  or  sub-fusiform 2. 

Antenns  with  last  three  joints  rather  suddenly  larger S. 

8.  Tboras  broader  at  base 3, 

Thorax  narrower  at  base  than  at  middle 4. 

3.  Abdomen  moderately  aliining.  punctuation  less  dense : 

Proaternum  coarsely  punclured.    Antenntc  longer  than  bead  and 

thorax punctatoa. 

Proaternum  nearly  smooth.    Anlennce  not  longer  than  head  and 

thorax oalifomlcns. 

Abdomen  densely  and  finely  punctured,  aubopaque, 

Frosternum  nearly  amootb  at  middle fleznoarw. 

Prostemum  densely  and  coarsely  punctured blptutnlatoa. 

*  For  mis  srnopsla  ol  Mycttophagitke,  and  Ibe  dencrlptlons  of  tbe  UBW  species 
twlonglng  to  tbe  ramlly,  I  am  indebted  to  tbe  klndtiesa  of  Dr.  U.  H.  Horn. 
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4.  Margin  of  thorax  entire  : 

Form  ratlier  brood,  tborax  densely  and  freely  punctured 


Form  slender,  thorax  coarsely  and  deeply  punctured  Ii 
Margin  of  thoras  serrulate  : 

Elytra  maculale  with  jellow  spots plnrlpnncCata*. 

Elytra  piceous  brown ptol 

5.  Elytra  Dearly  block.    Male  with  brush  of  hair  oq  first  ventral 


Elytra  piceous,  maculate  with  yellow.     Male  without  brush... 


fl.  Elytra  maculate  with  large  yellow  spots 

With  Me!*}ieimeri  I  have  united  oAicurua,  the  latter  seeming  to  be 
merely  sji  unicolorous  form.  M.  pint  and  pluripunelatui  would  seem  la 
occupy  the  above  relationship,  but  the  latter  is  always  more  slender  and 
less  depressed. 

Of  the  above  species  ealifomicvt  and  plarigultalat  ore  peculiar  U>  Cali- 
fornia, coafumii  to  Colorado,  Unuifatniatitt  extends  across  the  north  of  our 
territory,  while  the  other  s]iecies  are  widely  distributed  in  the  Atlantic  and 
Oulf  States. 

29.  MrcetopbaKUS  callfornlcns  Horn,  a.  sp.  Oval,  piceous,  fee- 
bly sliiuing,  sparsely  clothed  witli  brownish  pubeecencc.  Head  mo«leralely 
densely  punctate.  Antenntc  brownish  base  and  terminal  joint  paler,  the 
latter  nearly  as  long  as  the  two  ]>rccodlng.  Thorax  transverse,  broadest 
at  base,  sides  arcuate  and  gradually  narrower  to  apex,  mai^in  not  serrulate, 
surface  moderately  densely  punctured  with  coarse  and  fine  punctures,  bosftl 
impressions  moderately  deep.  Elytra  nearly  black,  with  a  yellow  oblique 
spot  at  the  humeri,  and  a  transverse  fascia  al  apical  third,  not  attaining  the 
suture  nor  margin,  surface  with  striic  of  small  Eul>-quadrate  punctures  not 
closely  placed,  intervals  flat,  irregularly  biseriatety  punctulftte.  Body  be- 
neath and  legs  brownish,  proslcrnum  nearly  smoolh,  abdomen  finely  bnt 
not  densely  punctulale.     Length  .16  inch;  4  mm. 

This  species  is  of  the  same  general  form  as  p'inelatut  but  smaller.  The 
elytral  markings  in  Ihe  two  species  are  of  the  same  type  but  in   the  pres- 
ent the  yellow  color  is  less  extended.     The  anlennte  are  not  longer  than 
'    the  heod  and  tliorax.     The  obdomen  of  the  male  is  simple,  the  first  joint  of 
the  anterior  tarsi  slender  and  moderately  long. 

Two  speeimetiB,  Lake  Tahoe,  California,  Crotch. 

30.  BflyvetophagnB  teiiutraHciatus  Hxrit.  n.  sp.  Oval,  piceous 
black,  feebly  shining,  sparsely  pulHsccut.  Head  moderately  densely  punc- 
tate. Aniennm  piceous,  last  three  joints  broader.  Thorax  transverve,  sides 
arcuate,  margin  not  denticulate,  base  very  sligiitiy  narrowed,  disc  densely 
punctured  with  coarse  and  fine  punctures  intermixed,  those  toward  the  sides 
coarse,  basal  imprcsitions  feeble.  Elytra  with  striie  of  moderate  punctures 
rather  closely   placed,  intervals  finely  biseriately   punctulale.     Abdomen 
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finely  punctulate,  sparsely  st  middle,  more  densely  at  the  sides.  Legs 
nearly  black.     Length  .SO  inch  ;  S  mm. 

In  addition  to  the  short  black  pubescence  clotbiog  the  elytra  there  are  very 
narrow  sinuous  bands  of  grayish  pubescence,  the  flret  at  basal  thjid,  the 
second  behind  the  middle,  and  also  an  apical  spot.  The  median  band  di- 
vides near  the  middle  of  each  elytra  and  sends  one  branch  forward,  another 
backward  to  the  margin.  When  llie  pubescence  of  the  bands  is  removed- 
tbe  surface  heneatb  is  somewhat  pater. 

The  punctuation  of  ihc  surface  of  the  thorax  varies  somewhat.  In  a 
specimen  IVom  Marquette,  Mich.,  the  entire  surface  of  tbe  thorax  is  as 
coarsely  punctured  as  at  the  sides,   and  the  elylral  BculjHurc  also  stronger. 

In  addition  to  the  anterior  tarsi  being  tliree- jointed,  the  male  has  a  tun 
of  silken  bairs  arising  l>om  an  arcuate  line  at  Uie  middle  ofthe  flrst  ventral 
segment. 

Occurs  from  the  White  Mountains  of  New  Hamj)shire  to 
Michigan,  Colorado  aod  British  Columbia. 

31.  n,  confusus  Bom,  n.  sp. 

Oval,  piceous,  B]>arsely  pubescent,  elytra  maculate  with  yellow.  Head 
densely  punctured.  Antenoie  as  long  ss  head  and  thorax,  outer  four 
joints  stouter.  Thorax  transverse,  arcualely  narrowed  from  liase  to  apex, 
sur&ce  densely  and  coarsely  punctured,  basal  impressions  moderately 
deep,  margin  not  serrulate.  Sly tra  densely  punctulale  with  a  feebly  striate 
arrangement  at  middle  near  Ibe  hose,  color  piceous,  maculate  with  large 
yellow  spots  as  in  Jtexuotut,  the  posterior  band,  however,  not  attaining  the 
apex.  Body  beneath  and  legs  Tufo-piceous,  proslernum  sparsely  punctate, 
abdomen  densely  punctate.  Length  .18  inch  ;  4.5  mm. 
One  ?  Bpecimen,  Colorado,  Morrison. 

82.  Diplocceliia  anKuaticoIlis  Horn,  n.  sp.  Oblong-oval,  piceous, 
moderately  shining,  sparsely  pubescent.  Head  coarsely  and  moderately 
densely  punctured.  Thomx  irapezoidal,  narrowed  in  front,  sides  verj' 
feebly  arcuate,  hind  angles  suddenly  broader  covering  the  base  of  tbe  ely- 
tra, surface  coarsely  and  deeply  punctured,  with  three  feebly  elevated 
lines  at  the  sides  which  are  less  distinct  in  (h)nt.  Elytra  oblong-oval, 
with  rows  of  coarse  closely  placed  punctures,  intervals  with  a  single  row 
of  flue  punctures,  surbce  sparsely  clothed  with  fine  recumbent  pubescence, 
with  short,  semi.erect,  stouter  hairs  arising  from  the  interstitial  rjunctures. 
Abdomen  alulaccous,  sparsely  punctate  and  finely  pubescent.  Length 
.ISinch,  3.3Smm. 

This  is  the  only  species  described  with  the   thorax  much  naiTOwed  in 
front.     Its  aspect  is  somewhat  that  of  a  Throietit. 
One  BpecimeD,  Marquette,  Mich. 

It  BeemB  to  me  that  the  opinion  of  Mr.  Reitter  is  correct 
that  Marginus  doee  not  appear  to  be  Bufflciently  distinct 


b,GoO(^lc 


LeConts.1  6**  [April  w. 

from  Diplocwlus  (Verhandl.,  k.  k.  Zool.  Bot.  Gesells.  Wien. 
1877,  p.  189),  "We  have  in  our  fauna,  by  this  arrangement, 
three  species,  of  which  the  one  above  described  is  new. 
They  are  as  follows : 

Table  of  »pecU»  of  Diploccelits. 

Lateral  lines  of  thom\  well  marked. 

Thorax  narrowed  in  front,  sides  nearly  atraight,  hind  angles  promiaeni 

cxtcrnallj angnatlcallli. 

Thorax  not  narrowed  in  front,  sides  regularly  arcuate bnumanai. 

Lateral  linta  of  thorax  obsolete mdl*. 

D.  brunneUH  Ler.,  New  species,  1863.  p.  73,  baa  tke  tbores  equally 
wide  stapes  and  base,  aud  tl)e  liocs  at  thesidesofthe  thorax  well  marked. 
The  elytra  are  slightly  wider  than  the  thorax  and  very  sparsely  clothed 
with  a  recumbent  pubettcence,  the  interstitial  punctures  bearing  shortsemi- 
erect  hairs.     Length  .14  inch  ;  3.5  mm. 

Occurs  from  Pennsylvania  to  Illinois. 

D.  TUdls  L«c.,  {Margiau')\rx:.  cit;  phHoth«rnu>ide»'Ri:AleT,  Verband. 
k.  k.  Zool.  Bol„  Gesollsch.  Wien.  1877,  p.  189. 

A  much  smaller  species  tlian  either  of  the  preceding,  resembling  at  first 
glance  a  PhUothermat.  The  thorax  is  rather  broader  than  the  elytra, 
oarsely  and  densely  punctured,  with  a  feeble  traccof  one  of  the  lines  only. 
The  surface  is  pubescent  as  in  brfinneu».    Length  .08  inch  ;  3  mm. 

la  describing  this  species  Mr.  Eeitter  says  the  intervale  are 
without  fine  punctures.  They  are  nearly  obsolete  in  some 
specimens  but  quite  distinct  in  others. 

D>  mUB  Iteitter,  loc.  cit.,  p.  188. 

Under  thifl  name  a  species  is  described  by  Mr.  Reitter,  who 
is  in  doubt  whether  it  came  from  "Amer.  oce."  or  the  West 
India  Islands.    It  seems  to  be  Mexican. 

Table  of  xpefiai  of  Litargus. 
The  species  may  be  dislinguisheil  in  the  following  manner: 
Terminal  Joint  of  antennie  oval,  scarcely  longer  and  never  wider  tlian 

the  preceding 1. 

Terminal  joint  of  antennfc  truncate  at  lip,   usually  longer  aad  always 

wider  than  the  preceding 2. 

1.  Club  of  antennie  rather  loose  :  thorax  rather  finely  punctured  and  de- 
pressed, basal  imprcs.sions  distinct 1.  •eiqraiictatTia. 

Club  of  antennie  compact  ;  thorax  coarsely  punctured,  coDve\  basal  im- 
pressions olisotetc 4.  dldOHna*. 
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3.  Form  ratber  coovex,  elytra  coarselj  not  densely  piuctttte-     Thorns 
without  basal  impiessiouB. 
Thorax  more  finely  puDclatetbao  the  elytra,  tht  latter  with  the  pu- 
bcecence  to  distinct  rows,  last  Joint  of  anienn«  not  longer  than 

the  length 3.  MtraBpllotiia. 

Tborax  as  coarsely  punctate  as  the  elytra,  the  latter  without  any 
serrate  arrangemeDt  or  pubescence,  last  joint  of  antennte  notably 

longer  than  the  length S.  nebnloaas. 

Form  depressed,  elytra  rather  finely    and  densely  punctate.     Thorax 
with  basal  impressions. 
Thorax  densely  punclulate,  pubescence  of  elytra  partly  serrate, 
partly  recumbent ;  last  joint  of  antennte  nearly  as  long  as  the  two 

preceding  together 2.  balteatna. 

II.)  L.  sexpunctatngSay,  iMyeetopA.)  Journ.  Acad.  Y,  261;  Lee. 
Ptoc.  Acad,  lase,  p.  U. 

PiceouB,  depressed,  moderately  shining,  each  elytron  with  three  yellow 
spots.  Thorax  sul>.opaque,  moderately  densely  punctate.  Elytra  densely 
piinclntc,  shining,  sparsely  pubescent  and  with  semi.erect  liairs  in  rows. 
Length  2.75  mm.^  .11  inch. 

Pennsylvania,  South  Carolina,  Illinois.  This  species  and 
the  next  are  the  only  ones  with  distinct  basal  thoracic  im- 
pression and  with  a  depressed  form  of  body. 

(2.)  L.  balteatiui^e.;  Iranteer »tis  Lee.  iiii/ulatut  Lee.  Proc.  Acad. 
1856,  p.  14, 

The  form,  color  and  sculpture  resemble  the  preceding  species.  The  pu- 
bescence or  the  elytra  is  rather  more  evident  while  the  seriated  hairs  are 
rather  less  distinct.  The  color  of  the  elytra  is  piceous  with  yellow  spots, 
OS  follows  1  one  humeral,  another  post-scutellar,  often  united,  a  transverse 
band  behind  the  middle  angiilated  in  front  at  the  middle  of  each  elytra. 
Length  2-3.75  mm.;  .08-.11  inch. 

The  terminal  joint  of  the  antenn£e  is  broader  tlian  the  preceding,  trun. 
cate  at  tip,  and  nearly  as  long  as  the  ninth  and  tenth  together. 

Occurs  from  Missouri  to  Colorado,  Arizona  and  California. 
(8.)  L.  (etragpllotui  Lee.  loc.  cit. 

Oval,  moderately  convex,  piceous,  shining,  sparsely  piil)escent.  Anteii- 
nee  with  club  rather  li>osc,  three-jointed,  the  last  joint  a  Utile  longer  and 
broader  than  the  preceding,  and  truncate  at  tip.  Thorax  less  coarsely 
punctured  than  the  elytra,  intervals  between  Ihe  punctures  alutaccous,  basal 
impressions  absent.  1>asal  margin  rather  suddenly  sinuate  on  each  side  of 
the  middle.  Elytra  rather  coarsely  and  sparsely  punctate,  punctures 
vaguely  arranged  in  rows,  surface  shining,  color  piceous,  with  two  yellow 
spots  on  each  side,  one  slightly  in  front  of  middl'',  the  otber  larger,  one- 
third  from  apex,  hairs  nil  semi.erect  and  in  distinct  rous.  Length  3  mm.; 
,08  Inch. 
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Tbis  Bpecies  tuid  nebuhtai  are  the  odI^  ones  in  which  a  diatiuct  siauk- 
tion  nccure  on  each  ude  of  the  middle  of  the  base  of  the  thorn. 

Occurs  from  Pennsylvania  to  Gleorgia  and  Missouri. 

(4.)  I.,  didenmns  Lee.  loc.  cit.  p.  15. 

Similar  in  form,  color  and  sculpture  to  the  preceding,  and  differing  a^ 
follows  : 


Club  of  anlenniB  ratlier  compact,  three-jointed,  the  eighih  joint,  boweTcc. 
sliglitly  wider  than  the  seventh,  terminal  joint  oval,  not  as  wide  as  ibe 
preceding.  Thorax  rather  toarsety  punctate,  not  alutaccoos.  basal  im- 
preBsions  wanting,  basal  margin  squarely  truocale.  Elytra  coarsely  and 
moderately  truncate,  punctures  not  in  strice,  pubescence  partly  ereci  not 
striate,  color  piceous,  shining,  each  elytra  jvith  an  oblique  humeral  yellov 
spot,  another  slightly  tKhind  thu  middle  and  also  oblique,  extending  thim 
the  margin  to  the  suture.    Length  3.35  mm.;  .09  Inch. 

The  yellow  markings  vary  somewhat  in  extent. 

Occurs  from  Pennsylvania  to  Florida. 

(5.)  L.  DelmltMiu  Lee.  loc.  cit 

Resembles  dideinua  in  form  and  sculpture.  The  antenns  are  as  in  t«f- 
roipilolut.  The  thorax  is  as  coarsely  punctured  as  the  elytra,  and  not 
alutaceoua,  basal  impressions  wanting,  basal  margin  siiiuate  on  each  side 
of  middle.  Elytra  coarsely  punctate,  pubescence  partly  semi-erect  but  not 
striate,  the  color  is  usually  testaceous,  with  a  piceous  dentate  band  behind 
the  middle,  another  one-third  from  apex.     Length  1.5-2  mm.  :.M-.06  inch. 

This  is  our  smallest  species.  It  is  usually  of  much  paler  color  than  the 
others,  and  the  elytra)  markings  are  sometimes  reduced  to  scattered  piceous 

Occurs  in  the  Middle  States. 

Table  of  tptcitt  of  Triphtllitb. 

Elongate,  not  convex;  prnthorox  strongly  margined  at  the  sides. 

vlongatna. 
Elongate -oval,  convex  ;  protborax  finely  mai^ned  at  the  sides,  .raflcomia. 

'83.  BlilzopliaKUS  bmnneuB  Horn,  a.  sp.  Uniformly  brownub, 
moderately  shining.  Head  sparsely  punctate.  Thorax  a  little  larger  tlian 
wide,  apex  and  haoe  truncate,  sides  sub-parallel  at  middle,  slightly  arcuaie 
at  apex  and  base,  disc  convex,  coaraely  and  sparsely  punctured.  Elytra 
slightly  wider  at  base  than  the  thorax,  and  feebly  emorglnate,  disc  with 
rows  of  moderately  coarse  punctures  which  become  somewhat  finer  tO' 
word  the  tip.  Prostetnum  coarsely  punctured,  side  pieces  nearly  smooth. 
Metasternum  smooth  at  middle.  Abdomen  coarsely  and  sparsely  jiunc- 
tured,  the  first  segment  smooth  at  middle.  Fygidium  sparsely  punctate. 
Length  3  mm. ;  .12  inch. 
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Marquette,  Lake  Superior.  The  punctures  of  the  entire 
surface  are  coarser  than  in  any  other  of  our  species.  It  must 
be  considered  the  intermediate  form  between  those  with  the 
long  and  those  with  the  broad  thorax. 

34.  PedllophorUB  sulicBnus.  LoDger-oral.  coDvex,  rouoded  lie- 
bind,  obliquely  narrowed  in  froDt  of  the  elytra,  black,  Irrepalarly  mol- 
lled  with  very  sliorl  gray  pul>escence  like  hoar  frost,  and  thinly  clotlied 
with  short  erect  black  bristles.  Beneath  flncly.  densely  punctured,  finely 
pu)>esceiit,  legs  piceous ;  t«rsi  paler,  fourth  joint  with  a  long  lobe. 
Length  4.4  mm  :  .17  inch. 

Escanaba,  Lake  Superior.  In  form  and  pubescence  this 
species  reeemembles  Byrrhus,  but  the  tarsal  lobe  requires  its 
reference  to  the  present  genus,  with  which  it  also  agrees  in 
having  the  mandibles  not  covered  by  the  presternum  in  re- 
pose. 

3n.  Paromalni  teres.  Cylindrical,  but  not  slender,  shining  black  ; 
bead  and  protborai  punctulate,  elytra  finely  not  densely  punciured,  each 
with  feint  traces  of  two  oblique  strlic  near  the  base ;  sutural  stria  want- 
ing. Pygidium  very  finely  punctulate,  uuder  surface  finely  and  sparsely 
punctured  ;  mesosternum  emarginatc  in  front,  marked  witli  a,  One  lateral 
line  ;  prosternum  fiatteoed  witliout  strife.     Length  2  ram  ;  .06  inch. 

Sault  St.  Marie  ;  one  specimen.  This  species  only  differs 
from  P.  seminvlum  by  the  cylindrical  form,  in  which  it  de- 
ceptively resembles  Teretrius  ajnerieanua;  by  having  the  ely- 
tra more  finely  punctured,  and  by  the  entire  absence  of  the 
sutural  stria. 

The  following  species  may  be  conveniently  described  on 
the  present  occasion. 

3d.  Hetserinit  BlaDcliardl.  Oval-quadrate,  brown,  shining,  of  the 
same  form  as  11.  brunneiptnnit,  sparsely  pilose  with  long  slender  sub-erect 
yellowish  hairs.  Head  opaque,  finely  punctulate,  broadly  concave.  Pro- 
thorax  with  the  sides  slightly  nicked  at  the  middle,  lateral  lobes  of  the 
disc  obsoletely  punctulate,  divided  beliind  the  middle  by  a  traaaverse 
groove,  hinder  part  deeply  margined  on  both  sides  ;  the  impressed  groove 
separating  ttie  lateral  lobe  from  the  disc  is  much  deeper  and  broader  at 
Ibe  base.  Elytra  with  three  very  fine  alrite,  ibe  inner  one  effaced  behind 
the  middle.  Pygidium  opaque,  very  finely  and  densely  punctulate.  Pros- 
temum  narniw,  flat,  densely  punctulate.  lateral  edges  well  defined.  Length 
2  mm  ;  .08  inch, 

Tyngsborough,  Mass.  Collected  by  Mr.  Frederick  Blan- 
chard,  to  whom  I  dedicate  it  with  much  pleasure,  as  a  mark 

PBOC.  AKRR.  FHILOS.  80C.  XVII.  101.  3x.      PKINTEI)  JDNE  11,  1878. 
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of  appreciatioD  of  his  success  in  recovering  many  local 
epeciea,  which  would  otherwise  have  remaiaed  nndeter- 
mined. 

37.  ^glalia  rufa.  Elongate,  cylindrical,  not  very  convex,  rufou>. 
Head  finely  scabrous,  with  an  obsolete  transverse  impressed  line ;  epiBtonui 
very  finely  margined,  subtninaite.  Pntthoni\  scarcely  wider  limn  long, 
sub -quail  rate,  sides  very  slightly  rounded.  R-inged  with  stiff  hairs,  semlf 
towards llic base,  which  iabrondly  rounded  and  distinctly  margined  ;  front 
angles  prominent,  hind  nngles  rounded,  disc  coarsely  sparsely  puoc 
tured  with  some  fine  punctures  intermixed.  Elytral  striEB  deep,  dbtinctir 
punctured,  intcrsiiacus  smooth.  Scutellum  small,  smootii.  Fraot  titnn: 
with  tiirea  large  teeth,  middle  and  hind  tibiie  gradually  but  modenttely  di- 
lated, Iranaverse  ridges  sliort ;  spurs  of  hind  tibiie  long,  hind  tarei  two- 
thirds  as  long  as  the  tibix.     Lengtli  4.5  mm  ;  .175  inch. 

Marquette,  Lake  Superior,  two  specimeDS ;  Califoraiii. 
{ precise  locality  unknown,  probably  from  the  Sierra  Nevada), 
one  example.  The  humeri  in  one  Lake  Superior  specimen 
are  prominent  and  tuberculate,  in  the  other  two  rounded; 
in  the  former  the  spurs  of  the  hind  tibiae,  though  not  longer, 
are  more  slender  than  in  the  two  with  simple  humeri.  Theae 
differences  are  probably  sexual,  but  cannot  be  fully  investi- 
gated without  more  Bpecimene. 

For  the  easy  recognition  of  our  species  of  this  genur  I 
have  enlarged  the  table  given  by  Dr.  Horn  ( Trans.  Am.  Eat. 
Soe.,  1871 ,  293),  as  follows : 

Ttibk  of  tpecitt  of  S^MlIAk. 

Spurs  of  hind  Ubite  long  and  slender 2, 

Spurs  of  hind  tibiie  liatlene<1  and  broad  ;  hind  tibie  gradually  and  mod- 
erately thickened,  with  two  transverse  ridges ^ 3. 

Spurs  of  hind  tibia  long,  thick,  obliquely  truncate  ;  hind  tibite  gnd. 
ually  and  very  strongly  thickened , 4. 

Spurs  of  hind  tihite  very  short,  cylindrical,  bind  tibi»  very  strongly 

thickened 5. 

3.  Cylindrical,  rufous,  liind  tibis  with  two  transverse  ridges..!,  mfa.  n.  ep. 

Sub  cylindrical,  black,    hind  tibia  serrate ;   elytral  interspaces  punc- 
tured  2.  cylindrica. 

Sub-cylindrical,  black,  bind  tihis  serrate  ;  elytral  interspaces  smooth. . 


8.  Prothoras  finely  punctured  ;  black,  sub-ovaie 4.  < 

4.  Robust,  slightly  ovalc,^  black  ;  prothorax  coarsely  punctured 

S.  latlqiina,  n.  w^-. 
Bohust-ovate,  black  ;  prothorax  coaisely  punctured 6.  ni  iiias 
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5.  EtoDgate-ovate,  ruTous,  hiud  tiliis  with  verj  Bhort,  thick  cylindrical 
spurs  7.  aplwlpM,  n.  sp. 

38.  jEgialla  latlspina.  Robost,  aub-ovate,  convex,  black,  Head 
less  finely  scabroua,  epistuma  finely  margined,  aub-tnincate.  Protliorox 
mure  than  twice  as  wide  aa  ila  lengtli,  narrowcil  in  front,  rounded  on  the 
sides  und  lYinged  with  atilf  yellow  haira :  aidea  imgiressed  near  the  front 
angles,  whicii  arc  small ;  base  not  margined  ;  disc  coarsely  sparsely  punc- 
tared,  witliout  iDlermixed  small  punctures,  aides  nearly  smooth,  with  tlie 
lateral  TovDe  large,  us  in  jS.  eriia»a.  Elytra  with  strongly  punctured  strife, 
tnterspnces  moderately  cuovex.  Scul el lum  small,  ctmvex  at  the  middle. 
Front  tibiic  with  three  large  tctth,  middle  and  hind  tibice  strongly  and 
gradually  thickened,  with  two  long  prominent  transverse  ridges  ;  spurs  of 
hind  tibicc  long  and  thick,  Qattened  and  obliquely  truncate  aa  in  jS.erusta. 
Length  8.7  mm;  .15  inch. 

Mojave  Desert,  Mr.  Crotch,  two  specimens.  Allied  to 
^.  crassa,  but  difters  by  the  less  ovate  body,  and  distinctly 
punctured  elytral  strise. 

39.  .^slalla  HpfMipeit.  Sub-cylindrical,  suh-ovale,  a  little  wider  be- 
hind, rufous.  Head  finely  scabrous,  episloraa  very  finely  margined,  suh- 
truncate  in  front.  Prothorax  one-half  wider  tlian  long,  not  narrowed  in 
front,  rounded  on  Che  sides  and  friaged  with  stiff  bairs ;  front  angles 
prominent,  hind  angles  rounded,  base  not  margined  ;  disc  indiatinctly  ru- 
goso-puntrtatc.  Scutellum  small,  bipunciate.  Elytral  slritB  deep,  slightly 
punctured,  interspaces  flat.  Front  tihite  with  two  very  large  teeth  and 
one  small  one  ;  middle  tlliiie  gradually  thickened  sub-serrate,  hind  tihiie 
conical,  very  much  thickened,  not  serrate,  spurs  short  and  very  thick,  tarsi 
very  aiiort.     Length  4.5  mm  ;  .175  inch, 

Marquette,  Lake  Superior;  one  specimen. 

40.  PbansU  Inaccensa.  Elongate,  gray,  slightly  pubescent.  Pro. 
thorax  wider  than  long,  semicircularly  rounded  at  tlie  tip  and  sides,  the 
latter  strongly  iticurved  at  the  base,  hind  angles  dentiform,  disc  dark,  con. 
vex,  smooth,  sides  very  widely  naiteDe<l,  scabrous,  pale  gray;  near  the  apex 
arc  two  large  colorless  transparent  spots.  Elytra  reticulato. punctate,  but 
less  coarsely  than  in  P.  relieul'itu,  with  the  longitudinal  elevated  lines  very 
faint,  sides  rather  strongly  margined.  Beneath  densely  punctured,  gray, 
mew>-  and  metaatemum  dirty  testaceous  ;  antennce  and  legs  gray.  Length 
S.8iDin  ;. 25  inch. 

Marquette  ;  two  j ,  one  of  which  has  beenkindly  sent  me 
by  Mr.  Schwarz.  This  species  ia  rather  larger  and  a  little 
less  slender  than  P.  relictdala,  and  is  easily  known  by  the  entire 
absence  of  phosphorescent  spots  on  the  abdomen.  1  may  here 
mention  that  a  9  of  the  last  named  species  in  the  collection 
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of  Dr.  Horn  has  abort  elytra,  much  as  in  the  r  of  Pkotinui 
{Gynaplera)  sciniillans.  This  insect  has  a  very  strong  repem- 
blance  to  Lamprohua  splemlidvla  of  Europe,  but  is  generi- 
cally  distinct  by  tbe  longer  antennse,  and  by  the  small  acicu- 
lar  twelfth  joint  of  those  organs.  Specifically,  it  differs  by  the 
disc  of  the  prothorax  being  smooth,  the  tranBparent  spoia 
more  oval,  not  curved,  and  by  the  bind  angles  of  the  pro- 
thorax  being  greatly  retracted. 

Hadrobreimus  linearis  Ler.  Pr.  Ac.  Nat.  Be,  Phila.  1865,  333- 

A  very  singular  Boriesoftliis  insect  was  collecUHl  at  Detroit-  In  two  in- 
dividuals, bottiBntenniE  have  ten  joiols,  that  is  to  saj  (here  are  flvp  snull 
joints  between  the  rounded  second  Joint  and  ibeflrstor  the  eloogated  Joints. 
In  one  specimen  the  right  an  ten  nic  has  elevcD,  while  the  left  has  ten  joint!  ; 
tliia  diffei'eoce  is  produced  hy  the  divisioD  of  the  fourth  Joint  iat«  two 
parts.  In  another  specimen  the  right  antenna  has  ten,  while  the  letl  bw 
but  nine  Joints;  and  It  isagainthe  fourth  joint  of  the  left  that  Is  divided,  so 
as  to  form  the  fourth  and  fiflh  of  the  right,  tho  distal  part  resulting  from 
this  division,  or  the  fifth  Joint  of  the  eleven  Jointed  antenna,  is  even  a  little 
wider  than  the  fourth  joint-  It  is  thus  apparent,  that  In  this  type  of  the 
Serricorn  series,  the  increase  of  nnmher  of  Joints  from  nine  ta  eleven  is 
produced  by  a  power  of  aegmentalion,  or  vegetative  repetition  residing  in 
tbe  fourth  joint  of  the  antenna. 

Another  inference  from  this  series  of  s|>ecimens  is  that  the  nominal  spe- 
cies of  this  genus  may  have  been  unduly  multiplied,  and  that  they  must 
be  defined  by  other  tlian  antenna!  characters.  A  renewed  e.tamiuation  of 
the  specimens  in  my  collection,  Indicates  thai  all  the  siiecies  recognized  by 
me  in  the  memoir  above  cited  are  valid,  and  easily  distinguished  by  tbe 
characters  there  given. 

41.  XyletlniM  lugubrls.  Oval,  convex,  blackisb.  piceous,  dull 
with  very  fine  dense  punctuation,  and  very  short  pruinose  puliesceoee. 
Prolhomx  more  than  twice  as  wide  as  its  length,  very  convex,  declivous 
near  the  base,  narrowed  in  front,  sides  rounded,  incurved  near  the  base 
which  is  slightly  bisiniiate.  Elytra  strongly  striate,  gcul«llar  stria  long. 
Beneath  black,  finely  punciulate.    Length  2.6  mm. ;  .10  inch. 

Marquette,  Lake  Sujterior.  Found  also  in  Massachusetts 
and  Nebraska.  This  species  is  allied  to  X.  facatus,  but  is 
smaller  and  less  robust,  and  easily  known  by  the  prothorax 
more  convex  transversely  and  more  declivous  towards  the 
base. 

Several  specimens  of  X.  faaitus  were  collected  by  Mr. 
Crotch  at  Calaveras,  California,  which  onlydiflFer  from  those 
found  at  Lake  Superior  by  tbe  smaller  size,  darker  color  and 
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lees  deep  elytr&I  etriee.  The  following  species  eeems  to  difibr 
by  the  much  coarser  pubescence,  and  by  the  aides  of  the  pro- 
thoras  not  at  all  flattened. 

43.  Xrletlnus  pulMBceufl.  Oval,  convex,  piceous,  opaque,  with 
One  rugose  puuctuation,  densely  closed  with  rather  coarse  jellowish  pabeS' 
ceoce.  Prothorax  more  than  twice  as  wide  as  long,  narrowed  in  Avnt, 
rounded  at  tlie  sides,  which  are  not  at  ail  flattened,  transversely  convex, 
slightly  declivous  towards  the  haae.  Elytra  with  deep  impanclured  strife, 
scutellar  stria  long,  iuterapaces  flat.  Beneath  densely  punctulate  aud  pu- 
bescent.    Length  2.8  mm.:  .11  Inch. 

Boeque  Co.,  Texas ;  one  Bpeciinen ;  Mr.  G.  W.  Belfi'aQ:e. 
miCROMALTHlJS  n.  g.    Ltmextlid.«? 

Body  elongate,  head  wide,  with  rounded,  convex  eyes  ;  prothorax  wider 
than  Icing,  narrowed  beUind,  elytra  a  little  shorter  than  the  abdomen,  sub- 
Btriate.  smooth  at  the  apex  ;  resembling  ia  miniature  a  narrow  Uydaotera, 
but  greatly  diircring  by  the  antenute,  palpi  and  tarsi. 

Antenna:  shorter  than  the  head  and  prothorax  ;  let  and  2d  joiuta  round- 
ed, as  wide  aa  long ;  3d  amal],  4-lOth  wider,  and  becoming  gradually 
transverse,  llth  oval,  not  wider  than  the  10th  ;  inserted  on  the  edge  of  the 
front,  before  the  eyes,  wliich  are  convex,  prominent,  rounded,  not  emar- 
ginate.  and  rather  finely  granulated.  Maxillary  palpi  with  the  last  joint 
moderately  large,  oral,  pointed  ;  labial  similar  but  much  smaller ;  gular 
sutures  straight,  widely  sepanrted.  Prothorax  transverse,  witiiout  angles, 
narrowed  behind,  not  margined  on  the  sides.  Legs  rather  long,  slender. 
tibiiE  without  spurs,  tarsi  6-jointed,  as  long  as  the  tihis,  joints  1-4 
equal,  not  lobed,  5th  as  long  as  the  others  unired,  clawa  aimpie.  Front 
coxee,  oblique,  conical,  prominent,  contiguous  at  the  apex  ;  middle  coxie 
large,  oblique,  conical,  not  continuous,  hind  coxie  transverse,  conical,  promi- 
nent. Abdomen  with  six  free  and  nearly  equal  ventral  segments.  Proa- 
temal  sutures  not  visible  ;  side  pieces  of  metathorax  long  and  narrow. 

No  sexual  difierence  can  be  observed  in  any  of  the  specimens  collected, 
two  small  apicu1(e  project  from  the  tip  of  the  abdomen  in  each  of  them. 

43.  IK.  debllls.  Piceous,  shining,  antenate,  palpiand  legs  yellow,  bead 
smooth,  front  transversely  depressed.  Prothorax  smooth,  with  a  faint 
transvetse  impression.  Elytra  feebly  scabrous,  nearly  smooth  at  the  tip, 
striate  except  at  base  aud  tip.  Beneath  punctulatu,  sllghlly  pubescent ;  two 
or  three  dorsal  segments  exposed.    Length  2.2  mm.;  .85  inch. 

Detroit,  in  decomposing  wood,  August.  I  have  referred 
this  genus  to  Lymexylid^  on  account  of  the  resem- 
blance of  the  antennie  and  coxfb  to  these  of  Hyleco'.tus.  In 
such  a  feeble  and  ill-leveloped  form  we  should  naturally  ex- 
pect the  peculiar  sexual  characters  seen  in  the  palpi  of  the 
other  genera  to  disappear. 
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44.  Phrmatodei  maculicollia.  BlackUli,  piceous,  flaety  Hp*reelj 
pubcRcent.  Head  an<l  protlionix  finely  not  densely  punctured,  the  latter  a 
little  wider  than  long,  rounded  at  Ihe  aides,  rufous,  witli  a  broad  black 
dorsal  Btripe,  Elytra  not  wider  than  the  prothorax,  densely  punctured. 
Beneatli  sparsely  punctulate,  prothorax  ruroua.  le^  piceous,  coxR  and 
thigha  (except  at  base)  blackish.  Front  coxs  contiguous  ;  mesoslemum 
triangular,  middle  coxec  slightly  separated.  Anlenuie  slender,  filiform,  a 
little  more  than  half  as  long  as  the  body,  4th  joint  equal  to  5th.  Length 
6.3  mm.;  .S5  inch. 

Isle  Royaie,  Lake  Superior;  but  one  specimen  found. 

45.  Typocerus  flpaniis.  Black,  shining,  pubescent  with  coars* 
black  hair.  Head  rather  finely  punctured.  Prothomx  sparsely  and  coaraelj 
punctured,  margined  at  base  and  apex  with  golden  hair.  Elytra  sparsely 
and  coarsely  punctured,  punctures  ))ecoming  finer  towards  tiic  ii|».  which 
are  dehiscent  by  tlie  curvature  of  tlie  suture ;  bideutate,  the  outer  tooth 
longer  than  the  sutural  one ;  ornamented  wltli  a  transverse  yellow  spot  very 
near  the  base,  and  three  transverse  yellow  bands  extending  from  the  side 
margin  tn  the  suture.  Beneath  punctulate,  puliescent  with  yellowish  gray 
hair.  Antenna?  (9)  two-lhirdsas  long  as  the  body,  not  serrate,  sislh  and 
following  Joints  with  an  elongate  depressed  sensitive  space,  extending  &Dn 
base  to  tip  or  nearly  so.    Length  10  mm.;  .40  inch. 

Eficauaba,  Lake  Superior.  This  species  resembles  in  ap- 
pearance T.  zdiratus,  but  is  at  once  recognized  by  the  sparse 
punctuation  of  the  prothorax  and  elytra. 

46.  Gtalamygcribrlpennls.  Sub -quad  rate,  coppery  bronze,  of  the 
same  form  and  color  as  C.  atttmiiiji,  from  which  it  differs  by  the  prothoru 
mori'  shining,  finely  strigose,  impunctured,  with  the  dorsal  elevation  only 
obsoletcly  divided  at  the  highest  part.  The  elytra  iiave  the  elevations  simi. 
larly  placed,  but  smaller,  and  the  interspaces  are  very  conrsely,  but  not 
densely  punctured.  The  pygidium  a  less  opaque,  io  faoi,  somewhat 
shining,  and  more  deeply  punctured,  and  witliont  the  shallow  rounded  im- 
pressions seen  in  that  species.  Antcnme  fulvous,  labrum  blacJc.  Length  3..^ 
mm.;  .10  inch. 

Detroit;  one  Bpecimen. 

47.  Pliyllotreta  robusta.  Less  elongate  than  usual,  bluck  with  ■ 
greenish  bnmze  lustre.  Head  punctured,  vertex  with  a  short,  fine,  longitu- 
dinal impressed  line.  Proihorax  twice  as  wide  as  Ion,?,  strongly  punctured, 
■lightly  narrowed  In  fVont.  sides  rounded,  base  truncate,  not  margined. 
Elytra  oval,  wider  than  the  protliorax,  rounded  on  the  sides,  similarly 
punctured  ;  pale  yellow,  with  a  wide  suturai  stripe  narrowed  near  the 
base,  and  rounded  ireliind  at  about  onc-flfih  from  the  tip,  where  it  ends  ; 
the  side  margin  is  blackish  fVom  the  Imse  nearly  \a  the  tip,  and  the  color  i* 
» little  wider  about  the  middle  ;  tliere  are  besides  two  ^[Kilson  each  elytron, 
one  occupying  the  humeral  callus,  and  attaining  both  the  tjose  and  side 
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margin,  tlie  other  al  the  middle  and  near  the  blackish  lateral  margin, 
though  separate  from  it.  AnteDos  slender,  more  than  one-half  as  long  as 
the  body,  black,  flrst  three  joinis  brown.  Beneath  black,  tibwe  and  tarri 
piceo-testaccous.    Length  3  mm.;  .08  inch. 

Detroit ;  one  specimen.  Quite  diftereut  from  any  other 
striped  species  in  our  fauna,  and  representing;  the  European 
P.  biguttata  Foudrae.  Alt.  251. 

Tlie  adoption  of  the  Elrbyan  name  OrcheitrU  for  this  genos  by  Mr. 
Crnicii  {Proc.  Ac.  Nal.  8c.  Pliila.  1873,  05)  in  preference  to  Phyllotrtta 
Poudras,  eeetne  to  me  inexpedieat  for  the  following  reasons  : 

Kirby  (Faun.  Proc.  Am.  IV,  2n>,  characterizes  a  sub-genus  Orrhettrii 
by  a  very  brief  formula,  which  is  applicable  to  several  groups  of  the  old 
genus  ITiUiiea,  (o  which  generic  names  are  now  affixed. 

His  sub-genus  was  evidently  defined  for  the  purpose  of  describing  two 
striped  s|>ecLea  of  large  size  now  enrolled  in  JDisonyfJin  Chevr.,  but  in  order 
to  make  his  volume  (exclusively  devoted  to  Korth  American  species),  more 
intelligible  to  the  English  student,  he  casually  observes  that  his  sub-genus 
corresponds  with  section  b.  I,»tti  of  Stephens,  "of  which  i7.  Nemornma 
the  type." 

Now  while  unwilling  tndispute  that  H.  TMfnorumislhc  type  of  Stephens' 
unnamed  British  group,  !t  is  quite  apparent  that  the  remark  of  Mr.  Kirby 
indicates  simply  an  error  of  judgment  or  observation  in  not  perceiving  the 
differences  (if  there  be  any),  between  ids  targe  American  species,  for  which 
the  sub-genus  was  established,  and  the  small  European  species;  and  thus 
the  sub-gt-neric  name  belongs  properly  to  the  former  group. 

The  name  OrehettrU,  therefore,  unless  it  is  dropped  eniirely  in  conse- 
quence of  its  heterogeneous  limitation,  can  be  used  only  to  supplant  Dii- 
onyeha  Chevr.  (1844),  and  the  present  group  must  be  known  as  PAylto- 
lr«(ii,  under  which  name  it  was  first  characterized  by  Foudras  in  1S60 

4^.  Cheetocnema  rudis.  Oval,  convex,  bronzed,  not  shining. 
Head  finely  punctured,  Prothorax  ratherdenselyand  strongly  punctured, 
very  little  narrowed  in  front,  sides  slightly  rounded,  finely  margined,  base 
not  margined.  Elytra  with  rows  of  deep  punctures,  the  inner  ones  slightly 
confused  near  tbc  base  ;  space  between  the  scutellar  stria  and  the  suture 
irregularly  punctured.  Beneath  punctured,  tibiie  and  tarai  brown.  Length 
1.8  mm.;  .07  inch 

Marquette,  Lake  Superior ;  one  specimen.  This  species  be- 
longs in  the  table  {ante.  p.  419),  after  cribraia,  from  which 
it  differs  hy  the  much  less  confused  eljtral  strife. 

40.  Hrcetochares  fravilis.  Elongate,  piceons- black,  shining, 
finely  and  sparsely  pubescent.  Head  punctured,  fhtnt  depressed,  vaguely 
foveate.  Antennte  nearly  half  an  long  as  the  body,  piceous,  base  brown  j 
Sd  joint  small,  3d  a  little  longer  than  the  4th.  Eyes  convex,  prominent. 
Protbomx  wider  than  the  head,  wider  than  long,   narrowed  and  much 
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rounded  on  the  Bides  in  fntut ;  BtroDgty  puuctured,  disc  broadly  longitudi- 
nally impressed  beliind,  flattened  and  explanate  at  the  hind  angles,  wbidi 
are  rectangular ;  tmprcBsed  each  Bide  at  the  boM.  which  is  truncate  and 
not  margined.  Elytra  a  little  wider  than  the  prclhorax,  parallel,  Btrte 
punctured,  scarcely  impressed  ;  interspaceB  Iransveraety  sparsely  rugose 
and  finely  punctured.  Beneath  shining,  trunk  finely  punctured.  Ab- 
domen sparsely  punctulate.  Front  coxie  separated  by  the  proetemum, 
which  is  narrow  and  punctured.     Length  S.S  mm.;  .22  inch. 

Marquette,  Lake  Superior;  oue  Bpecimen.  This  species  ia 
related  to  M.  bicolor,  but  is  quite  different  in  tbe  1^  deeply 
striate  elytra,  the  more  strongly  punctured  urothorax  and 
the  dark  anteunte  and  legs. 

For  the  pupose  of  more  clearly  defining  several  uewspeciee, 
my  table  (New  Sp.  Col.  Smiths.  8vo.,  138)  may  be  expanded 
as  follows : 

Table  oftpttiei  i>f  Htcbtochabes. 

1.  Front  coxiB  seimralud  by  iite  proBt«rnum 2. 

Front  coxte  contiguoua,  cavities  confluent 9. 

9.  Protborax  as  wide  as  tbe  elytra,  or  nearly  so 3. 

Prothorax  at  basi!  narrower  than  the  elytra & 

3.  Pubescence  lung,  rather  dense,  prosternum  very  narrow 4. 

Pubescence  very  fine,  or  wanting  ;  elytra  with  red  humeral  spot  not 

striate  ;  antennee  palpi  and  legs  more  or  less  yellow 5. 

4  Dull  ferruginous   beneath,  piceous  above,  prothorai  strongly  densely 

punctured 1.  ra&pm. 

Black  or  piceous,  prothoraz  flnely|punctured 2.  pnb^Munla  n.  w^ 

S.   Protlioras  very  wide,  sparsely  punctu  late 3.  latioolUB  n.  vp. 

Narrower,    prothorax  sparsely  punctulate,  elytra  more  stroogty  punc- 
tured, two  iunerstriie  perceptible 4.  ^* '■**""'■' 

Wider,  prolliorai  less  finely  punctured,  elytra  strongly  punctured,  indis- 
tinctly striate 5.  fratema. 

8.  BIytra  with  red  humeral  spot 7. 

Elytra  black,  without  s|x>t r. 8. 

7.  Prothorax  with  three  basal  foveee 6.  foTeata. 

Pruthorax  with  two  basal  fovea; , 7.  *»—"*" 

9.  Elytral  stritedeep,  legs  yellow 8.  bloolor. 

Elytral  strlte  less  impressed,  legs  dark 9.  grftclUs  n.  sp. 

9.  Elytra  black,  without  spots 10. 

Elytra  with  red  humeral  spot ;  antennae  stouter  and  legs  black U. 

10.  Antennce,  legs  and  under  surface  ferruginous,  Isat  two  ventral  segments 
piceous  ;  protboracic  margin  not  flattened 10.  muUb  n.  sp. 

Anlennte,  legs  and  under  surlace  piceous ;  proihoracic  margin  narrowly 
but  strongly  explanate 11.  Ingnbrla  n.  ap. 
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11.  Protborax  witb  margin  not  ex  plan  ai« 12- 

Protliorax  as  wide  as  the  el3'tra,  strongly  punctured,  eides  narrowly 

but  BtroDglj  explaaate 12.  inaiglnata,  nsp. 

IS.  Protliorax  wide,  strongly  punctured,  much  rounded  on  ChesideB,  which 

are  not  explauate 13.  blnotata. 

Prothorax  slightly  narrower  than  the  elytra,  strongly  punctured,  sides 
not  eiplanale 14.  longala,  n.  sp. 

In  the  Munich  Catalogue  Myeetophila  Qyll.  (1810),  which  antedates  Jfy- 
cstorhare*  Latr,  (1825),  is  adopted  for  this  genus  ;  the  former  name  was, 
however,  preoccupied  by  Meigcn  ( 1803),  for  a  genus  of  Diptera,  as  is  very 
properly  mentioned  by  Lacordaire  (Gen.  Col.  V.,  507,  note). 

IM.  baslllaris  (Say)  remains  unknown.  When  found,  it  will  be  easily 
recognized  by  the  scarcely  punotureil  prothorax,  witli  three  posterior  ira^ 
presBinns,  and  (he  striate  elytra  having  an  oblique  red  spot  like  tlie  species 
3-5  of  the  table, 

50.  DlTcetochareB  publpennts.  Dark  brown,  shining,  rather 
densely  clothed,  especially  on  the  elytra,  with  lung  brown  pubescence. 
Head  punctured,  eyes  more  transverse  and  less  prominent  than  in  the  other 
species;  anlenniE  paler  brown,  rather  stout,  about  half  as  long  as  the  body. 
Prothorax  one-half  wider  than  long,  scarcely  narrowed  in  front,  not  dense- 
ly nor  strongly  punctured,  b[-oadly  longitudinally  impressed  at  the  middle 
of  the  liase.  and  obiit^ucty  near  the  hind  angles;  sides  moderately  rounded, 
not  explanale,  base  not  margined.  Elytra  not  wider  than  the  prothorax, 
punctured  ;  alriie  punctured  not  impressed,  nearly  obliterated  at  the  sides 
and  behind.  Beneath  pnnctulaie  and  finely  pubescent,  legs  piceo-rufous  ; 
prosternum  extremely  narrow  between  the  front  coxoB,  Length  4.  B  mm, ; 
.19  inch. 

California,  at  Tejon  and  San  Diego.  Easily  known  by  the 
more  transverse  and  scarcely  prominent  eyee,  and  very  nar- 
row proBternum. 

ni.  nfycetocliare*  latlcollls.  Elongate-oval,  not  convex,  above 
black,  shining,  elytra  each  with  an  oblique  red  spot  near  the  base  ;  sparsely 
pubescent.  Head  and  prothorax  sparsely  punctulate,  the  latter  Ailly  twice 
as  wide  as  long,  widest  at  the  middle,  very  much  rounded  on  the  sides, 
which  are  slightly  eipianate  near  the  hind  angles  :  bi-se  extremely  finely 
margined,  with  tliree  bipad  shiillow  impressions,  of  which  the  middle  one 
is  nearly  obsolete,  Elytra  a  little  narrower  than  the  prothorax,  not  densely 
punctured,  with  very  faint  traces  of  etrlie  near  the  suture.  Antennee  rather 
stout,  under  suri^e  and  legs  testaceous -red  ;  palpi  and  large  gular  spot 
yellow.     Length  6.8  mm.;  .25  inch. 

Pennsylvania;  under  bark  of  Popidus  dUataia  in  June; 

one  specimen.  Prof.   S,   S.  Haldeman.     I  confounded   this 

speciee  formerly  with  M.  fratema,  from  which  it  differs  by 

PROC.  AUER.  FHiLOs.  soo.  XVII.  101.  St,     fbinted  JUNE  11,  1878- 
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the  muct  more  finely  and  eparaely  punctured  head  and  pro- 
thorax. 

53,  Mfcetochares  analls.  Elongate,  black,  shiaing,  pubesceot 
Anl«nD«  browD,  sleoder,  one-balf  as  loag  as  ttie  bod;.  Head  and  pro- 
thorax  BtrODgly  ratber  densely  punctured,  tbe  latt«r  twice  aa  wide  as  long. 
narrowed  In  front,  rounded  on  the  sides,  wbkb  are  not  explanat«  ;  base 
scarcely  impresacd,  indistinclly  margined  near  tbe  liind  angtec.  Elytra 
very  little  wider  than  tbe  protborax,  punctured,  striee  punctured,  a1if;bily 
impressed,  nearly  obliterated  at  the  sides  and  lielilnd.  Beneath  Aoely 
punctured,  dull  ferruginous,  4lh  and  Sth  ventral  segments  dark  picroni. 
Front  coxK  contigiious.    Length  T  Ji  ram. ;  .80  incb. 

Detroit;  one  specimen.  Ol'  the  same  size,  form  and  sculp- 
ture as  M.  binotata,  but  differing  by  the  absence  of  the  hu- 
meral spot,  and  tbe  different  color  of  the  antenuce,  lege  and 
under  surface. 

53.  Micetochares  lugubrln.  More  clongnte.  black,  shining,  pn- 
bescent.  Antennn  dark  brown,  ratberstout,  one  halfasloDg  as  tbcbody. 
Head  and  pruthorax  strongly  punctured,  tlie  latter  twice  as  wide  as  loag, 
sides  rounded,  especially  in  front,  side  margin  narrowly  bui  strongly  ex- 
planal«  behind  tbe  luiddU',  duprcsslon  extending  some  distance  along  tbe 
basL',  wliicli  is  indistinctly  ntargincd  ;  there  are  three  vague  shallon-  basal 
impressions.  Elytra  a  little  wider  than  tbe  prolliorax,  punctured,  stria 
rather  strongly  impressed.  Beneath  shining,  sparsely  finely  punctured. 
Legs  piceous.    Front  coxfe contiguous.    Length  6.4  mm.;  .35  inch. 

Detroit ;  one  specimen.  A  similar  one  collected  in  Kao- 
sas  by  Prof.  Snow,  is  slightly  immature  ;  the  color  is  brown, 
with  the  b.tse  of  the  antenme  and  legs  testaceous. 

54.  Mycetocharen  marginata.  Elongate,  of  the  same  form  as 
M.  binotala  but  smaller,  black,  shining,  pubescent  Antennte  ratber  stout. 
black.  Head  and  protborax  strongly  ratber  densely  punctured  ;  the  latter 
twice  as  wide  as  long,  much  rounded  on  the  sides,  especially  in  front, 
sides  Itebind  liie  middle  narrowly  but  strongly  Battened  ;  base  with  three 
vary  faint  sliallow  impressions.  Elytra  very  little  wider  than  the  prQ- 
tborax,  punctured,  eltiie  punctmcd,  scarcely  impressed,  marked  with  a  red 
humeral  rounded  spot.  Beneath  shiaing.  sparsely  punctnlate,  tsrai  [n- 
ceous  ;  front  coxie  contiguous.     Length  5.2  mm. :  .'21  inch. 

Marquette,  Lake  Superior  ;  cue  specimen, 

55.  niycetOvhareiilODgula.  More  elongate,  of  the  same  form  and 
size  as  M.  gratUit,  black,  shining,  pulxiscent.  Anteunte  stout,  black,  half 
as  long  as  the  body.  Head  and  protborax  strongly,  somewhat  mgoeely 
punctured,  the  latter  about  one- half  wider  than  long,  narrowed  in  front, 
rounded  on  the  sides,  which  are  not  cxplanate,  with  three  laint  shallow  basal 
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impressions.  Elytra  a  little  wider  ttiaa  Ibe  proihorax,  puoctured,  striK 
puucluTcd,  slightly  impressed,  obsolete  towards  tlie  sides  ;  marked  with  a 
sutall  rounded  humeral  spot.  Beneath  shining,  finely  punctured,  legs 
entirely  black ;  from  cosse  contiguous.     Length  8  mm. ;  .23  iiich. 

Detroit ;  June  ;  one  specimen. 

56.  Canlfa  palllpeaDls.  Elongate,  rugosely  punctured,  finely 
pubescent.  Head  and  prothorax  black,  the  latter  more  tliau  twice  as  wide 
as  long,  bind  angles  nearly  rectangular,  ba.ial  impressions  broad,  distinct. 
Elytra  pale  icfctaccous.  Beneath  luid  legs  teslnceous.  atidomen  and  anteu- 
ns  darker;  second  and  third  joints  of  tlie  latter  amall.  united  shorter  tlian 
the  fourth.    Lengtb  S.^T  mm. ;  .10  inch. 

Marquette,  Lake  Superior.  Similar  to  C.  pusilla^  but  with 
the  bead  and  protborax  darker,  and  the  elytra  pale. 

57.  Dlrceea  funca.  Elongate,  ftiscous  brown,  densely  rugosely 
punctured,  an<)  ciotlied  witli  short  sericeous  brown  pubescence.  Head 
perpendicular,  more  strongly  punctured.  AntcnniB  and  [»Ipi  ferruginous, 
the  former  with  third  Joint  not  longer  tiian  tlie  fourth,  following  joints 
scarcely  diminishing  in  length,  longer  than  wide,  eleventh  longer.  Pro- 
thorax  a  tittle  longer  than  wide,  apex  rounded  into  the  sides ;  hind  angles 
obtuse,  roundc-d  ul  tip.  Elytra  with  faint  traces  of  three  elevated  lines. 
Beneath  densely  piinctulale.     Length  S.  i  mm.;  .34  inch. 

Marcjuette,  Lake  Superior,  Virginia  and  North  Carolina. 
Larger  than  D.  concolor,  and  easily  known  bj  the  antennie 
being  ferruginous,  and  more  slender,  with  the  joints  longer 
than  wide. 

58-  Hallomenus  flerricornis.  Elongate,  rounded  at  each  end, 
not  convex,  blackish,  shining,  finely  densely  punctured  and  pubescent. 
Antennee  scarcely  longer  than  tlie  head  and  prothnrax,  strongly  serrate. 
Prolhorax  twi(:e  as  wide  as  long,  narrowed  in  front,  strongly  rounded  on 
the  sides,  which  are  very  finely  margined  ;  base  slightly  bisinuate,  margined 
near  the  hindaiigles,  basal  impressions  broad  ueii-marked.  Elytra  faintly 
striate,  but  the  striie  are  not  indicated  by  rows  of  punclurea.  Beneath 
finely  and  densely  punctulatc.     Length  <!.3  mm. ;  .25  inch. 

Marquette  ;  two  specimend.  Larger  than  our  other  species, 
and  of  uniform  dark  piceous,  nearly  black  color,  with  strongly 
serrate  antennie. 

Table  of  tlie  ipecUi  o/Hallowknus. 

AntenniE  not  serrate,  joints  sub-quadrate 2. 

Antennae  strongly  serrate.  Joints  triangular 1.  •BiriconilR  n  sp. 

2.  Finely  and  distinctly  punctured 3. 

Very    finely  punctured,  yellowish  brown,   elytra  in    front  and  legs 

paler 2.  pimotalatas. 

3.  Piceous,  antennie,  legs  and  base  of  elytra  testaceous 3.  aoBpnIaria. 

Pale  brown,  head  fuscons.  muck  smaller  (3  mm.) 4.  dftUlla. 
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59.  PrMttOToa  armatiu  Lte.  Rhynch.  212. 

Several  specimens  of  this  curious  insect  were  found  at 
Marquette,  and  among  them  are  (fc?  in  which  the  two  pra- 
cesees  of  the  apical  edge  of  the  last  ventral  segment  are  veiy 
short,  and  scarcely  apparent,  though  the  anterior  tubercle  or 
spine  and  the  large  excavation  are  ae  well  developed  as  in 
the  other  specimens. 

60.  Proctorufl  decipiena  Ltr.  ibid.  213,  {Snealiu.) 

^  Apical  part  of  last  ventral  segment  suddenly  transversely  dcpresned, 
wiUi  a  short  erect  apine  each  aide. 

Marquette.  The  differences  in  the  rostrum  upon  which  I 
separated  Encalus  from  Proctoms,  are  only  sexual ;  and  the 
peculiar  ventral  armature  of  the  cf  shows  that  they  couBti- 
tute  but  one  genus. 

61.  Orcliestea  canus  Horn*  a.  ap.  Black,  sparsely  clothed  with 
grayish  pubescence.  Antenna  testaceous,  fUnicte  aix-jointed.  Thorax 
broader  than  long,  apex  one-third  narrower  than  base,  sides  ftrcuutc,  disc 
coarsely  punctured.  Elytra  oval,  gradually  narrowed  posteriorly,  disc  con- 
vex, deeply  and  rather  broadly  striate,  siriffi  with  coarse,  deep  and  cloeely 
placed  punctures,  intervals  irregularly  biseriately  punctured,  the  paac- 
lures  bearing  short  grayish  hairs.  Body  beneath  and  legs  black.  Length 
3  mm.;  .12  inch. 

Tlie  posterior  femora  arc  strongly  tliickened.  This  species  cannot  be  coo- 
founded  ivith  any  other  than  pnllicarnu,  from  whicli  the  deeply  striate 
elytra,  and  very  evident  grayish  pubescence  will  distinguish  it. 

Specimens  are  before  me  from  Isle  Royale  and  Escanaba, 
Michigan,  and  from  San  Juan,  Colorado. 

63.  OrcheHtes  minutufi  Horn,  n.  sp.  Black,  sparoely  clothed  with 
gniyisli  pubescence.  Aiitcnme  piceous,  scape  and  first  joint  of  t^inicle  [uler, 
the  l^inicle  6  jointed.  Thorax  l)roadt-r  than  long,  ai)ex  scarcely  narrower 
than  base,  aides  arcuate,  surface  coarsely  punctured.  Elytra  oval,  broadest 
at  middle,  disc  slightly  flattened,  deeply  striate,  striie  with  indistinct  dis- 
tant punctures,  intervals  wrinkled,  irregularly,  flnely,  biseriately  punctu- 
late.  Body  beneath  and  legs  black.  Posterior  femora  feebly  thickened. 
Length  2  mm.;  .08  inch. 

This  species  resembles  rufipes,  but  is  somewhat  smaller,  disc  of  elytra 
flatter  and  with  entirely  black  legs,  and  with  the  thorax  much  more  arcuate 
at  middk-. 

Four  specimens,  California,  from  Mr.  James  Behrens,  col- 
lected probably  near  Sauzalito- 
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Table  of  SpeeUi  of  Orchbstbs. 
Funiculus  of  antennie  6-Jointed. 
Poaierior  femora  much  elouter  Ihan  the  middle. 
Legs  entirely  yellow. 

Pubescence  of  surfBce  TuItous  «nd  cxin8[HCUOU8 pnbftmlns. 

Legs  black,  tarsi  sometimes  pnle. 

Elytra  feebly  striate,  pubescence  searcely  evident [laUlOonila. 

Elytra  deeply  striate,  piibesecnce  grajlah,  persistent.  ..canus.  n.  sp. 
Posterior  femora  scarcely  stouter  than  the  middle.  Elytra  deeply  striate; 
species  very  small. 

Legs  entirely  black mlmttds,  u.  sp. 

Legs  yellow,  posterior  femora  infuscate niflpeft. 

Funieulus  of  aDtenutc  T-joiuted. 
Pubescence  above  almost   entirety  black,  a   feeble    gruyisli  baud   at 

basal  third.     Scutellum  densely  white Dlger. 

Pubescence  above  forming  a  somewhat  saddle-shaped  design  in  rather 
dense  white  pubescence  ; 

Li'gs  in  part  yellow,  thorax  broader  at  apex  than  long epUpftUtoa. 

Legs  entirely  black,  thorax  not  broader  at  apex  Uian  long. . .  .aabblrtiis. 

With  0.  niger,  I  have  united  parvirnUit  Lee,  of  which  I  have  now  Ave 

specimens  not  essentially  differing.     The  distribution  is   not  remarkable 

(Nova  Scotia  to  California)  as  0.  tiibht'Hvt  occurs  also  in  California,  while 

O.  pallienriiit  extends  from  Nova  Scotia  to  Texas,  and  to  Puget  Sound. 

G».  Elleschua  blpunctatus  Linn  Fauu  Suec.  Ko.  599  (,Cunn- 
Uo):  SchSnh.  Cure.  iii.  323;  vii,  187;  &.:. 

Detroit  and  Marquette.  The  Europeaa  Byiionymy  of  this 
species  may  be  found  in  the  refereticea  given  above.  The  dif- 
ferences between  this  genus  and  Alyca  (Lee.  Rhynch,  209),  do 
not  seem  sufficient  to  warrant  the  retention  of  the  latter. 
The  species  upon  it  was  established,  Erirhinus  ephippiatus 
Say,  difters  from  bipunetalus  by  finer  punctuation,  and  pale 
yellow  color,  with  a  large  sutural  dark  spot  on  the  elytra. 
There  are  other  species  indicated  by  the  specimens  in  lay 
collection,  but  I  do  not  feel  prepared  to  define  them  accu- 
rately without  a  larger  series. 

«4.  Acalj-ptus  icarplDi  Herbit.  Cot.  vi.  204  ;  pi.  74.  f.  3  ;  Oyll. 
Schfinh.  Cure,  iii,  447 :  &c. 

Michigan  and  Massacbusotta ;  first  known  from  Northern 
Eutx>pe.  A  amall  blackish  insect,  densely  clothed  with  sil- 
very gray  sericeous  pubescence,  and  easily  known  by  the 
ventral  sutures  being  straight  the  pygidium  exposed,  and 
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the  claws  simple  and  divergent.     The  antennse  and  legs  are 
yellow  ;  sometimes  the  elytra  are  rufous,  with  the  suture 

black  iah. 

65.  Zyiobarls  subcalTa.  Uf  tlie  same  size  and  Torm  as  Z.  '-in- 
tperta,  Bub-rboniboidnl,  black,  rather  shining,  tliinly  clothed  with  abort 
pubescence,  anil  ^vitliuuc  scales.  Ileak  as  long  ae  tlie  head  unil  proihnrai, 
curved,  slightly  thickened  at  tlie  base,  punetulate ;  head  finely  punctate. 
Prolhorax  not  wider  than  long,  gradually  narrowed  in  front,  sides  nearly 
straight,  constricted  near  the  lip ;  surface  densely,  not  coarsely  punctured, 
base  bisinuate.  Elytra  wider  bekind  the  base,  humeri  oblique,  striit  det-p. 
interspact'S  rather  wide.  Hat,  each  with  a  row  of  small  punctures.  Beneath 
densely  punctured,  finely,  sparsely  pubescent ;  claws  small,  approiiniftie. 
but  scarcely  connate  at  base.    Length  2  mm. ;  .09  inch. 

Detroit;  one  specimen  found;  I  have  two  others  from 
Pennsylvania.  Differs  from  Z.  conspersa  chiefly  by  the  finer 
punctuation,  and  the  absence  of  scales. 

66.  Pttyophthortis  BDneclens.  Elongate  cylindrical,  brown, 
shining,  with  a  very  few  slender  erect  scarcely  serrate  yellow  hairs.  Pro- 
thorax  longer  than  wide,  in  front  roughened  almost  concentrically  for  about 
one-third  the  length,  sides  and  base  fliiely  sparsely  punctured,  punctures 
becoming  hkrger,  as  tbcy  approach  the  roughened  surface.  Elytra  with  ap. 
proximate  rows  of  sinall  punctures,  interspaces  transversely  rugose  ;  api. 
cul  declivity  retusc,  deeply  impressed  near  the  suture,  which  is  elevated  ; 
autural  tip  rather  acute.  Front  tibiae  with  two  small  teeth.  Length  16  moL; 
.06  inch. 

.■f.  Head  broadly  concave,  opaque  with  shallow  punctures,  concavity 
fringed  wilb  long  yellow  hairs. 

$.  Head  slightly  convci,  strongly  and  deeply  punctured. 

Tampa, Florida, on  yellow  pine;  Mr.  E.  A.  Schwarz.  This 
species  is  of  slender  form,  and  is  most  nearly  allied  to  P.  ni- 
tidaliis,  but  is  smaller,  and  has  the  prothorax  more  finely 
punctured.  The  color  is  also  difterent,  the  Californian  and 
Alaskan  niteduliis  being  black,  while  this  is  always  brown. 

67.  PltyophthoruH  conslmilifl.  Tellow  brown,  shining,  with 
n  few  erect  yellow  hairs,  of  the  same  form  and  sculpture  as  P.  inoteUat, 
except  that  the  obtuse  elevation  of  the  apical  docliviiy  of  the  elytra,  and 
the  corresponding  part  of  the  suture  are  sparsely  crenate.  The  antennH- 
and  legs  are  yellow,  and  the  form  is  perhaps  a  trifie  more  robust.  Length 
1.6  mra.;  .06  inch. 

(^.  Head  flat,  slightly  pubescent,  with  a  large,  sub.quadrate,  densely 
punctured  opaque  spot  occuping  nearly  the  whole  upper  surface,  and  di- 
vided by  a  longitudinal  Impressed  line  ;  sides  shining,  sparsely  punctured . 

$.  Bead  slightly  convex,  strongly  punctured. 

Marquette,  Lake  Superior,  Detroit.    The  females  of  this 
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aod  the  preceding  are  undistinguiebable,  except  by  tbe  char- 
acters given  above;  tbe  dd"  are  however  easily  recognized. 

08.  PltyopbthoruB  hirtlceps.  Yellow  brown,  sbiniiig,  cylindri- 
cal, less  Blender  than  the  two  preceding  species,  sparsely  retose  wiib  fine, 
erect  yellow  hairs.  Prothorax  a  little  longer  than  wide,  roughened  con- 
centrically for  one-third  its  length  ;  sides  and  poalerior  part  strongly,  rather 
densely  punctured,  with  a  narrow  smooch  mt'dian  apace.  Elytra  with  ap- 
proximate rows  of  pUDctures,  interspaces  irregularly  transversely  rugoee  ; 
apical  declivity  retuse  and  crcnate,  deeply  concave  near  tiie  suture,  which 
ia  elevated  and  also  crenate.     Length  1.6  mm.;  ,06  inch. 

ij.  Head  broadly  concave  ami  opaque,  fringed  wiUi  long  yellow  hair. 

$.   Head  slightly  convex,  atrcngly  punctured. 

Marquette,  Lake  Superior.  Related  to  the  two  preceding, 
agreeing  with  P.  annectens  in  aexual  characters,  but  with  the 
crenations  of  the  apical  declivity  of  the  elytra  stronger  than 
ID  P.  consimilis,  while  the  form  \a  a  little  more  robust  than 
in  either. 

68.  Pltrophthorus  puslo.  Cylindncal,  shining,  piceous.  with  a  few 
erect  yellow  liairs  behind  the  middle  of  the  elytra.  Prothorax  not  longer  than 
wide,  roughened  in  front  almost  lo  the  middle,  strongly  and  densely  punc- 
turedatthesidesand  behind,  with  n  large,  smooth,  well -de  Qoetl  dorsal  sjiace. 
Elytra  with  small  punctures,  arranged  in  tolerably  regular  rows,  apical 
declivity  broadly  concave,  slightly  retuse  each  side,  with  about  three  very 
small  teelli ;  suture  elevated,  also  with  three  or  four  slight  inequalities. 
Front  tibiie  with  two  very  faint  small  teetli.     Length  1.6  mm.;  .U6  inch. 

Marquette,  Lake  Su]>erior ;  one  specimen.  The  head  is  re- 
tracted 90  that  tlie  front  cannot  be  seen.  This  species  is  of 
the  size  and  form  of  P.  puUcarius,  but  the  elytral  sculpture 
and  the  apical  declivity  are  quite  dift'ereut ;  it  is  more  nearly 
related  to  the  Californian  P.  punctkollia,  but  differs  by  the 
more  robust  form,  and  by  the  ajiarse  crenations  of  the  apical 
declivity,  which  are  wanting  in  that  species. 

70.  PItyoptathoruB  opaculiis.  Cylindrical,  slender,  testaceous, 
head  and  disc  of  prothorax  darker  ;  anterior  half  rather  strongly  asperate, 
aides  and  posterior  half  auh- rugose ly  punctulate,  dorsal  line  smooth,  narrow. 
Elytra  finely  alutaceous,  neai'ly  opaque,  marked  with  scarcely  perceptible 
distant  strife  of  verySne  punctures  ;  apical  declivity  neither  retuse  nor  con- 
cave, suture  elevated,  limited  by  a  distinct  strite.  Length  1.3  mm.;  .05  inch. 

Marquette ;  one  specimen.  This  species  must  be  placed 
after  P.  comatus  in  my  table  (Rhynch.  352).  The  head  ia  pane- 
tared,  and  slightly  convex,  the  legs  and  anteauee  are  yellow. 

71.  Pltyaphthonuplagiatiis;X^Is60rtu;>(a{riatw«Lec..  Tr.  Am. 
Ent.  Soc.  1866, 161  ;  Rhynch  861. 
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Marquette  ;  not  rare.  The  club  ie  transversely  annulated, 
and  it  therefore  belongs  to  Pitycpktkorus;  the  eexual  differ- 
ences indicate  that  Xyleborus  hamatus  Lee,  Am.  Ent,  See. 
1874,72,  is  the  ?  oicarimdatus'L&c.  ibid.  {Piti/opkikorus  ear. 
Lee.,  Rhynch.  352). 

72.  Pltjrophthorus sparsug.  Xj/kbortuspaniuhecTi.  Am.  EuL 
Sw.  1888.  160. 

Marquette,  Lake  Superior ;  rare.  This  species,  as  ia  shown 
by  the  examination  of  well  preserved  specimens,  has  the  club 
transversely  aiinulflted, and  therefore  belongs  to  Pityophthonis. 
There  seems  to  be  no  sexual  differences  in  the  declivity  of 
the  elytra,  but  the  d^  has  the  head  fringed  with  very  long 
bair, 

TA.  XyleboruH  punclipennia.  Slender,  cyHndriml,  picecm 
shining,  tblnly  clotlied  with  long  ercpl  yellow  hair,  grAnulato-)>ei>erate  for 
more  tliun  one-half  tlic  leaglh.  sidca  and  behind  densely  and  coarsely  punc- 
tured ;  smooth  median  line  ratlier  wide,  very  distinct  Elytra  coarselj 
punctured,  though  not  In  altogcilicr  regular  rows,  suture  elevated,  and  sa- 
tural  stria  deep  fur  the  whole  length ;  declivity  oblique,  retuse.  concave 
part  coarsely  punctured  ;  there  are  two  scute  dls'oidal  cusps,  and  seveni 
suiall  indistinct  mnrglnal  unes,  the  most  anterioi'  of  which  is  near  the  sd- 
ture  and  more  prominent.  Front  tiblfc  moderately  dilated,  bidentftte. 
Length  8,5  mm.;  .10  inch. 

Marquette,  Lake  Superior;  one  9  specimen.  This  species 
might  be  eilsily  confounded  with  Pityophthonis  sparsus,  bat 
on  comparison  the  difference  in  the  antenual  club  is  quite 
obvious;  in  the  present  case  it  is  thicker,  and  obliquely 
truncate  at  tip,  so  that  the  proximal  half  at  least  is  smooth 
and  shining,  and  limited  by  a  carved  line.  The  punctures  of 
the  prothorax  and  elytra  are  coarser  and  more  uumerous,  and 
the  apical  declivity  is  also  punctured. 

74.  XTlocleptes  declplens.  Slender,  cylindrical,  brown,  shining. 
sparsely  clothed  with  erect  yellow  hairs  ;  antennw  and  legs  yellow.  Pro- 
tliorai  longer  Uian  wide,  slightly  asperate  in  front  with  transverse  rugosi- 
ties ;  sides  and  behind  coarsely  but  not  densely  punctured  ;  mcdinn  line 
and  a  smooth  space  each  side  well  defined.  ElytiSi  i^  coareely  puntnured. 
punctures  not  arranged  in  rows;  declivity  nearly  perpendicular,  scarcely 
retnse,  slightly  Impressed  along  the  suture,  which  is  feebly  elevated.  H.ead 
convex,  finely  punctured  ;  tVont  tiblLC  moderately  dilated,  serrate  with  fonr 
or  five  very  small  teeth.     Length  1.3  mm.;  .05  inch. 

Detroit;  one  specimen.  This  species  greatly  resembles  in 
sculpture  Pityophthorus  pulicariua,hat  is  more  slender,  and  the 
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antenDal  dab  ia  very  dillerent ;  the  sutures  are  long  curves, 
concentric  with  the  apical  margin,  and  the  first  joint  is  gla-- 
brouB,  shining  and  elliptical  in  form. 

To  this  genus  should  be  referred  the  Alaskan  Boslrichua 
eoncinnua  Mannh.  Bull.  Mose.  1852,  358 ;  Tomicus  cone.  Lee, 
Tr.  Am.  Ent.  Soc.  1868, 164 ;  Rhynch.  367.  Only  V  9  have 
thus  far  been  collected. 

75-  TomlcuB  balsameus.  Blnckiitli  pkcoun,  or  brown,  cylindrical, 
shining,  clolhcd  with  long  erect  yellow  liaiM.  Prolhomi  longer  than 
wide,  asperate  for  aboul  one  lialf  the  lenglli,  then  strongly  but  not  very 
densely  punctured  &t  the  sides  and  behind  ;  median  space  smooth,  narrow, 
badlj  defined.  Elytra  with  atrio!  composed  of  large  rather  distant  punc- 
tures, interspaces  with  equally  large  but  very  distaut  punctures  ;  declivity 
concave,  sparsely  not  deeply  puiiclured,  margin  with  several  small  teeth 
and  two  large  ones  ;  the  apical  part  of  the  margin  is  not  a  continuous  ridge. 
Front  t ibis  dilated,  with  fourdistinct  leeth.    Length 2.3  mm. ;  .09  inch. 

<^  Head  flat,  shininR,  hairy  with  very  long  yellow  hairs  ;  the  four  krger 
teeth  of  the  apical  declivity  less  prominent. 

9  Head  finely  punctured  :  carinato  with  an  acute  elevated  line  ;  four 
larger  teeth  of  apical  declivity  very  prominent. 

Central  New  York,  where  it  has  seriously  injured  the 
forests  of  Abies  balsantea.  For  an  account  of  the  ravai^es  of 
this  insect  see  the  Report  of  the  Botanist  in  the  28th  An- 
nual Report  of  the  New  York  State  Museum  of  Natural 
■  History,  1874,  p.  32-38.  I  am  indebted  to  Mr.  J.  A.Lintner, 
of  the  State  Museum,  at  Albany,  for  a  series  of  speci- 
raeiis.  Some  care  will  be  necessary  to  distinguish  this  in- 
sect  from  Xyleborus  puncUpennls,  but  apart  from  the  dift'er- 
encesof  theanntenalcluh,  the  prothorax  of  T.  bahameusis  lesa 
densely  punctured,  the  strite  are  more  distinctly  formed,  and 
the  apical  declivity  is  less  punctured,  with  the  teeth  (?) 
more  prominent,  and  not  distinctly  Ee[>arated  from  the  ele- 
vation of  the  margin  of  the  declivity.  The  front  tibiie  are 
more  distinctly  toothed.  The  sutures  of  the  club  are  straight 
and  transverse,  so  that  it  belongs  to  the  division  Orthotomicus 
Ferrari,  and  may  he  placed  in  the  table  (Rhynch.  363),  after 
latifierts,  to  which  it  has  no  resemblance. 

76.  Mlcracia  opaclollis.    Slender,  cylindrical,    dirty   teslaceous. 

Protliorax  darker,  opaque,  finely  asperate  in  rn>nt,  Indistinctly  puiictulate, 

thinly  sprinkled  with  very  small  ochreous  scales.    Elytra  shining,  punc- 

FROC.  AMER.  rtiiLos.  aoc.  XVII.  101.  St..     primtkd  june  Id,  I8TI?. 
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tuied  Id  tows,  interspaces  with  rows  of  very  sbort  stout  brietle«.  Ejet 
extending  to  tbe  under  anrlace  of  the  head,  not  widely  but  distinctly  sep- 
arated beneath.  Cluborantcnne  with  broadly  curved  sutures.  Length 
1.7  mm.  ;  .07  inch. 

(J*.  Bcape  of  untenaeB  fringed  with  very  long  hair  ;  (ttoal  not  vinbic, 
the  hcEid  being  retracted). 

Detroit ;  onespecimen.  To  be  placed  in  the  table,  (Rhynch. 
368),  before  M.  rwdis. 

77.  Bfllcracia  asperuluB.  Slender,  cylindrical,  black,  entiiely 
opaque.  Head  not  concave,  scarcely  punctured.  Prothorai  more  strongly 
Hsperate  iu  front  limn  in  the  preceding,  scarcely  punctured  behind,  sprin- 
kled with  small  yellowish  scale-like  hairs.  Elytra  obsoletely  striate, 
densely  rugoeely  punctured,  interspaces  with  rows  of  very  short  stonl 
bristles  as  in  M-  opaeicolUi.  Eyes  very  narrowly  separated  beneaUi'  An- 
tennte  ferniginous.  club  with  broadly  curved  sutures.  Legs  ferrugtnoui 
Length  1.7  mni. ;  .07  inch. 

(^.  Scape  of  BnteoDiB  fringed  with  very  long  hair. 

Detroit ;  in  dead  oak  twi^.  Of  the  same  size  and  form  as 
the  preceding,  but  quite  different  in  sculpture. 

78.  Scolytufl  UDiBplnoiu§  X«c.  Rhynch.  372. 

Marquette,  Lake  Superior;  one  specimeu.  This  differs 
from  the  two  specimens  from  Oregon  upon  which  the  species 
was  eatahlifehed,  by  the  punctures  of  the  elytra  being  not  eo 
small,  and  by  the  spine  of  the  first  ventral  segment  beiug 
much  less  developed,  becoming  in  fact  a  small  tubercle  ;  the 
elytra  are  fringed  with  brown.  I  consider  none  of  these  as 
specific  characters. 

79.  ScolrtU9  rn^Ulo9Un  Ralzeburg.  Ins   i,  330;  |)1.  x    f.  10. 
This  is  a  suitable  opportunity  to  notice  the   introdaction 

of  this  European  ai>ecies  into  the  United  States.  I  have  re- 
ceived specimens  from  Elmira,  N.Y.,  where  it  attacks  peach 
trees.  According  to  Ratzeburg  it  is  rare  in  Germany,  but  is 
found  upon  plum  and  apple  trees. 

81).  ChoragUB  HarriHil.  Elongate -oval,  sub- cylindrical.  blackisL- 
brown,  shining,  flnely  pubescent.  Protborax  finely  less  densely  pnnc- 
tured.  mil  opaque  ;  elytra  wiili  deep  coarsely  punctured  strife,  intenpacet 
not  wider  ihan  the  slriiE,  scarcely  punctulate.  Length  1.2  mm. ;  .05  indu 
Detroit  ;  August ;  one  specimen,  Difiers  from  our  other 
two  species  hy  being  more  distinctly  (though  very  finely) 
pubescent  and  by  neither  the  prothorax  nor  elytra  being 
opaque. 
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.  Liii  of  CoLEOPTEBA  fovnd  in  the  Lake  SuperioT  Regio. 
Br  H.  O.  HuBBAKD  AJiD  E.  A.  Schwabz. 


AbbreviaUoDs  of  Localities : 


B.  BaohewauuQg  Ba, 
E.  EscaQaba. 
EH.  Ea^le  Harbor. 
I.  iBleRojale. 
LP.  La  Points. 


H.  Marqaette. 
Mi.  Michipicoton  Island. 
Mr.  MicliipicotoD  River. 
P.    Pointe  aux  pins. 

8.     Sanlt  de  Ste  Marie. 


.  Species  found  by  Dr.  IieConte,  mostly  catalogued  in  Agassiz'  Lake 
Superior,  p.  203 — 239,  which  have  not  since  occurred. 


CIUIN  DI1LID.S. 

Oolndela  lODsUabrla  Say.  E.S.M.T. 
patmela  Dej.  M. 
pnrpnrea  01.  E.  H. 
frauqnebarioft  Hbst. 
a  Dej.  Mi. 


Tftponda  Dej.  E.  M. 
UitlcolUaSay.  E.n.  M. 
punctolata  Fabr. 

CARABID.S. 

Omophron  amerlcanuni  Dej-  M. 

teuelatnm  Dej.  M. 
Glaplmui  oUvaceiis  Lee.  E. 

Clalnrillel  Eby.  E.  M. 

foliglnosna  Bay.  E. 

ripsilna  Linn.  M. 


niiltlpQiiotata  Linn.  E. 

qoadrtcollia  Hald.  E.  31. 
IioilceTa  cEDmleaceiia  Linn.  M. 
NoUophUiia  leueuB  Hbat.  M. 

Blblricas  Mots.  M. 
Nobila  SahlberEi  Eisch.  T.  Mi.  Mr. 

■ntoiall*  Lee.*  Black  Bay. 

polUpM  Say.*  M. 


■crntatOT  Fabr,  E. 

fiVdumRby.  M. 

CBlldnm  Fabr.  T. 
Carabiu  oMratiiB  8ay.* 

•jlvoana  Say." 

tasdatna  Fabr.  var.* 
CTohnuLtfcODtelDej.  Mr.  B.  (fVag- 

Nomaretua  bllobns  Say.  H,  Mi. 
CItvtna  americana  Dej.* 
Dysohiiim  nlgripOT  Lee* 

EDneolna  Lee.  M.  T. 

lougnlQa  Lee* 

globulosna  Say.  E.M.Mr. 

■phaericalliB  Say.  M. 
brevlBpinufl  Lee.  n,  sp.  M. 
Casnonla  pensTlTanloa  Linn.  M. 
Iioxopesa  tricolor  Say.  E. 
ApboloEenla  fiircata  Lee.*  EH. 
I^bla  pnlchftlla  Dej  .*  M. 

pl«Tiritica  Lee."  EH. 

TiridiB  Say.  E.  M. 

VMT.  moesta  Lee*  Mr. 

pnmllB  Dej.  S. 

omata  Say.  M. 

fiuoata  Dej.*  Eagle  Harbor. 
Dlacchomena  ■capolaria  Dej.  M. 
Dictra  dlTlaa  Lee  *  {Lebia)  :  Efl. 
Ap^vlogmla  forcata  Lee.  M. 
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Dromjns  picens  DeJ.  M.  1. 
Apiiatas  sQbanlcaCiiB  Dej.* 
MAtabletn*  amerioanaa  DeJ. 
BleohniB  lluttaila  Lee* 
CTmludla  ciIImIooIIIb  Dej.  E.  S.  B. 
Calllda  Btnaragdiua  Dej.  E.  H. 
Rhombodent  palUpes  Lee.  B. 
Calathns  InEratna  Dej. 

mollia  Hots.  Q.  Mr.  Mi.  L 
Imptmctatiu  8aj.  P.  Mi.  M. 
Platyntu  tenebricosna  Qemoi .  M.  Mi 
docena  Say.  E.  Mi.  m: 
slnnatriB  Dej,  S.  M, 
maiglnatuB  Lee* 
tamulcolUa  Lee* 
auohomeaoides  RaDd.  M. 
aztenalooUia  Say.* 
deconu  S&y.* 
molntua  Lcc.  S.  H. 
melanarioB  Dej.  M.  Mr. 
metalleflceuB  Lcc.  M. 
tonoia  Lee.  M. 
carbo  Lee.  E.  M. 
matatus  Oemm.  E.  H. 
cnpt^etmla  Say.  S.  M. 
eemeliioBna  Dej.  £.  I. 
anbcordatns  Lee.  E. 
cnprens  Dej.  S. 
mficoniia  Lcc,  M. 

IS  LeeoQtc  M.  ;  blacli 


plclcomla  Lee.  S.M  B. 

aordena  Kby. 

picipennia  Kby.* 

IntDlDntna  Lee.  E.  M. 

nlgrloeps  Lee.  M. 

fibsoletus  Say. 

bembidloldeaKirhy.* 

octocolos  Manoh. 
OUathopna  pamutus  Say.*  P.  M. 
Pteroaticbua  adozua  Say.* 

bonestua  Say.* 

coiaclnns  Newm.  B.  Mi. 

atygicuaSay.* 

panctatiaaiinaa  Itanc).  I.  Mi. 
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Sayi  Brull^." 

corTinna  Dej.* 

oaodicalla  Say. 

Incnblandoa  Say.  S.  M. 

COnvazlooUiB  Say.*  S. 

Inotoosiu  Dej.  E.  H. 

mntna  Bay  E.  H. 

LocsotU  Del. 

nytbropna  Dej.  S. 

patruella  Dej.*  EH. 

mandibnlarlB  Kby.  var. 
M-  Mr.  L 
Myaa  foveatoa  Lee*  EH. 
Awrtara  ai'eiuuia  Lee.  M. 

avlda  Say.  S. 

elongata  Lee  M. 

latlor  Kby.  E.  Mr.  1. 

aeptBnblooalla  Lee.  E.  31. 
Say.  M. 
Kby.  8. 

ImpnooUooIUa  Say.  91.  I. 

bUazLcc  U. 

poUtaLcc.  E.  M. 

nratloa  St.  E.  M.  Mi.  Mr. 

InteratltlaUa  Dej.  M. 

obeaa  Say.  E.  S.  M. 

eibbaLec.  E.  M.  B. 

aabfenea  Lee.  E.  M.  B. 

mnacnlna  Say.  M. 
BadlatST  mlcana  Lee.  B. 

obtoana  Lee.  n.  ap.  M. 
DlplocMla  laUcoUla  Lcc.  E. 

var.  major  Lee.  E. 
CbUenlna  aericeus  Forst.  E.  i\. 

nemoialla  Dej.* 

penaylvaiiiciu  ^y.  E.  Mr. 

eordicollia  Kirby.* 

Impimctlfrotia  Say.  £. 

olger  Rand.  E.  M. 

tomentosoa  Say.  E. 
Braoh^obna  litbopbUna  Say.  M. 
AnomogloaaoB  emarglnatna  Say.  E 

pnsUloaSay.  E. 
Lacfanocrapla  parallela  Say.  E. 
Miacod«ra  amarioana  MaiiQ.  O. 
NomiiiB  pfgcaxvB  Dej.  M. 
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Faydnuplcena  Lee*  EH. 
Oeoplnna  Incratwatiu  Dej.  E.U.Mr. 
Acooodema  oonuna  Fabr. 

pBlllpM  Fabr.  Hr. 

parUailiia  3a;.  H. 
AulaodaotTlua  agrioola  Baf.  E.  M. 

HarriaULcc.  H. 

dlBooldauB  DeJ.  H. 

baltlmoranBia  Sa;.  E.  Mr. 

•rnlcans  Harr.  E. 
Spoagopiu  vmtioaUa  Lee.  E. 
.Aiils<^arBiM  tonnlnatua  8aj.  Hr. 
BradToeUoB  badUpemUa  Hald*  EU. 

nigilnni  Dej.  M,  Ml. 

eognatMGyll.M.MLS. 

cordteollla  r«c.   M.  L 

mpeBtzia  Bay.  M. 
Belanoplionu  opaUnna  Lee,  E.  M. 
Haipalna  compar  Lee.  Mr. 

msEtaoephBlns  Lee.  M.  I. 

fulvUabdB  Manch.  M.  Mr.  I. 

plBniiUona  Kby.  E.  S.  H. 

Iierbivagaa  Say.  E.  H. 

opaclpennla  Hald.  M. 

innocmns  Lee.  M. 

ntflnuuiiia  Lee.  E.  H.  I. 

LewUU  Lee.  'E.  M. 

laticep*  Lee.  E,  M.  L 

baaOaris  Kby.  M. 
Btaoolophna  carbonaiiTiB  Dej .  * 

fnllgliUMiia  Dej   H. 

ocbropem*  8ny.* 

coojonctna  Say.  E.  M. 

canu  Lee.  E.  S.  Mr. 
FatrobuB  longloonilB  Say.  E.  I. 

tennia  Lee.  Mr.  M.  E. 
nechua  micana  Lee. 
Amorlxna  oblongnlna  Mannh.  M. 
reaaumPabr.M.Mr. 

paludoaum  Sturm.  M.  Mr. 

coxendlx  Sny.* 

antiqiHun  Dej.  Mr. 

chaloeum  Dej.  M.  Mr. 

solebtatom  Lee*  L.  F. 

nltidnin  Kirby.* 

ooncolorKby.  Mr.  L 
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t/ec  Mr. 
nlgmm  Dej.* 
planattun  Lee.  L 
tetraglyptam  Mannh.  H. 
aimplex  Lee  M.  Mr. 
ftigBx  Lee.*  North  short:. 
tTBuaTenale  Dej.  M.  Hr.  I. 
lnoidnm  Lee.  S.  M.  Mr. 
nipeatre  Dej." 
scopaUnum  Kby. 
plclpea  Kby.* 
nitena  Lee.  Mr. 

Lee.  D.sp.  M. 

Lee.  n.Hp.  M. 
patniele  Dej.  M.  Mr.  L 
veralcoloi  Lee. 
snlcatnni  Lee.  S. 
affine  Sa<r.  Mr. 
Bngnllferam  Lee,  M. 
cautom  Tjec.  var.  M. 
matatnm  Qeram.  M. 
axUlare  Lee*  S. 
Tacl^v  naniia  Gyllb.  B. 

Say.  B.  M. 


HAI1IFI1ID.SL 

Baliidna  boreaUa  Lee.  E. 

dibrarlna  Lee.  M. 

nificolUa  Degeer.* 

longultiaLee.* 
Cnemidotna  edeDtalas  Lee.  £ 

DTTISCID.aL 

HjrdroTatua  cnsptdatna  Germ.* 
Hydroponia  InsBqaaUa  Fab.  M.  ] 
plCBtna  Kby.* 


SeU.  E,  B. 
fltiwlrptllt  Harria.* 
autoralla  Lcc* 
loctutrla  Say.  B. 
afOitla  Say.  B. 
foacatoa  Crotch.* 
acituloB  Lcc.  Hr. 
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Hydmpomi  coiulmlUa  Lee,* 

■erioAuA  Lee* 

grlMostrifttus  Dogeer.* 

rotimdatiia  Lee.  B. 

BlpimuPayk*  North  Shore. 

■nbpnbeMieiwLec.  H.  B.  Hr. 

pubemhu  MaoDh.  B. 

tanebnMos  Lee  H.  B. 

tartarloas  Lee.* 

oallgliioaas  Lee  H. 

vUisLec.  H. 

tilatla  Pa;k. 

notabfUa  Lee*  North  Shore. 

oollaria  Lee.  B. 

penimlll*  Cr.  P.  Hr. 

obUtna  AuM.  P.  Hr 

oouold*iu  Lee  H.  B. 
IiBOOoplilltis  maoulomw  0erm.  B. 

pro3dmna  Say.'* 

atriatenullB?  Cr.  U. 
Omphoderva  obwmw  linn.  M. 

UbOfiu  Say.* 
HydaticiH  [riomis  Lee  S. 

atagiukUs  Fab.  E.  H. 
Boutoptems  angnstiis  Lee  H 
ColTinbatM  aonlptilla  Harr.  E.  B. 
Oytiaoaa  Hanlaii  Kby.* 

oonflnena  Say.  M. 

Cordlerl  Aubf,*  Nth  Sh. 

faadvontrla  Say.  M. 

vartloalls  Say.'  Nth  SU. 
Rbantna  blnotatns  Harr.  £.  B. 

flavogrlaeiu  Cr.  M. 

biotilataa  Bergstr.* 

Blnaatus  Lee  M. 
DybluB  oonfuBos  Aub£.  H. 

ploipea  Kby.  E.  H. 

blBnttnliu  Germ.  H. 

fratraonhu  Lee.  H. 

IgnaniB  Lee  E.  U. 
CoptotomuB  taiteiTOKataB  Fabr.  B. 
Copelatns  CheirolBUi  AubS.*  EH. 
nybioKMM  blfaila  Kirby.*  EH. 
Qaarodytea  etytbroptema  Aub£.* 
Oanrodyte*  oroldens  Cr.  E.  Mr. 

Bemipoiictatna  Kirby,* 


Oanrodytes  Intomu  Cr.  U. 
leptapais  Lee.  n.ip.  H. 
paiallelns  Lee  H. 
inAiacatasAub£.*N.  8b. 
•oapalsria  MaoDb.  H.  B 
lonpiliia  Lee  n.sp.  H. 
obtruatDs  Say.* 
pnnotnlaCnfl  Aub^.* 
flmbiiatTiB  Lee  H. 
1  Aub^.* 


QTRINID2. 

Dinantea  a—tmtHa  Aub.   M. 
Oytlmia  oonfinla  Lee  H.  B- 

fratemna  Coup-  S.  B. 

llmbatna  Say.  M.  B. 

EDiiaoliia  Lee.  S.  B. 

dlcltronsLee  H.  B. 

ventralla  Kby.  B. 

aqniila  Lee.  B.  B. 

macoIlvantzlB  Lee.  B.  B. 

afBnls  Aub.  S.  B . 

piclpes  Anb.  M.  B. 

lagana  Zimm.  M. 

analia  Say.  8. 

Lee    3. 


U  YDROPHILID.S. 

HalopbonwoblongoB  Lee*  EIL 

locoatiiaLee  M. 

nittaoliw  Lee*  EH. 

UneatoB  Say-  M. 

Inqolnatiia  Haonb.  8-  H- 

tubercolatoa  Oyll.  S.  H- 
one  unnamed  species. 
Hydrocbna  WMbratiis  Hula.* 

aqoAnlfar  Lee.  M. 

lufipea  Mela-* 
Ocbtbebtoa  orlbrlcolUa  hec*  En. 

nHldna  Lee.*  EH. 
Hydmna  penaylTanloa  Ksw.  8.M. 
Hydropbiliu  triangnlaila  Say.  E. 
TroplstemoB  nimbatoa  Say.  B. 

glabei  Ilbst.  E. 
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TtoplBtaniTiB  miztuB  Lee.  E. 
HjdrocIiBilB  obtnaatiu  Say.  E. 
ZdCcoblOB  BgiUa  Rand.  M. 
Cheetarthrta  pallida  Lee*  EH. 
Pbllhydnu  blfidns  Lee  M. 

s  MelBh.  B.  M. 
«Lec.  E. 
dnctiia  Lee.  E. 
peiplextia  Lee  M.  B. 
flmbtlataB  Uelsb.  E.  S.  B. 
Hydroblua  ItuolpeB  Linn.  E.  H.  B 
m  Ziegl.  M. 
a  Lee.  M.  I. 
BubcnpteoB  Say. 
Ceroyon  Oavlpea  Er.  M. 

oantxamacnlatnm  St.  H. 
oceUatom  Say.  B. 
anala  Er.  M. 

one  UDnamed  speck's,  H. 
CiTptoplenTiiiu  vagana  Lee.  SI.  B. 

THICHOPTBRYGED^ffl. 


).  M.  G.  B.  Mi. 
PtUiom  canadenoe  Lee.  M.  B.  Mr. 
mchoptaiTZ  Beveral  uanamed  sp. 
Pteiyz  bnmnea  Lee.  S.  M. 

tastaoea  Lee.  M. 
Ptinella  quercna  Lee-  B. 

BTAPaniUIXU.S . 

(Aleoctuuinl  aol  determined.) 
OymDiua  brevicollls  Orav.  M. 

vaiioBata  Kieseaw.  H. 
one  new  species.  M. 
Dlnopola  amerioana  Er.  M. 
Tachlnns  memnonliu  Qrav.  B.  }[r. 

tacbyporoldesIIorn.M.B. 

repanduB  Horn.  M. 

addendus  Hora.  H.  B. 

Inridiu  Er.  8.  B. 

Irfolpea  Er.  M.  B. 

fomipennia  Say.  M.  I. 

frlgldna  Er.  B.  O.  Mi. 

a  Mkl.H.Mi. 
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Tachlnna  nltldiiloidea  Horn.* 
Iieucoparyptina  allphoidaa  Linn.* 
TaohyponiB  jocoana  Say. 

chiyaomallUQB  Linn- 

uaiiiiB  Kr.  M- 

bnumanB  Fab. 
BrchomoB  vautrionlna  Say.  H.  B. 
ConoBoma  Uttoreum  Lian.  M. 

Enoadl  Lee.  B- 

croaamn  Grav.  M. 

basale  Er.  M. 
Bolltobins  dimldlataa  Er.  H. 

intniatis  IIr)rn.  M. 

oiugulatna  Mannb.  L 

cincUcollla  Say.  S.  B.  I. 

anticua  Iloro.  B-  Mi. 

pyEmaeoa  Fab.  S.  Ml. 

trinotatuB  Er.* 

obaoletoa  Say.  U-  B.  Hi. 

olnctna  Grav.  Mi. 

longioepe  Lee.  Mi. 
Bryoportu  mfeaoena  Lee-  M. 
Mycatopoms lepldua  Grav.S.G.Mr. 

tenula  Horn-  B.  Mr. 

conaora  Lee.  U.B.UI. 

americanns  Er. 

plctna  Horn.  M. 
HabrocMua  magnua  Lee.  n.sp.  M-I. 
Aoylophoma  ptonua  Er.  E.  H- 
Eurypoma  pnnotlcoUla  Er.  M. 
Heterotbopa  a.ap.  M.  B. 
Qnedloa  Isvlgatoa  Gyllh.  M.  G.  L 

capucinna  Grav.  M. 

sabllmbatDa  Mots-  Mr. 

eenoBCona  Mkl.  Mr. 

moloohlQuaQrav.B.G.Mr.M. 
4  uodeterniined  species. 
StapbyUnoa  vnlplnua  Nordm.  E. 

Leoontei^  Fauv.  M. 
PUIontlraa  cyanlpennia  Fab.  B. 

blandos  Grav.  M. 

dftbUlfl  Grav. 

lomatna  Er.  E.  B.  H. 

aterrlmiia  Grav. 

aobrlmiB  Er.  M- 

piBderoldea  Lee.  U. 

several  UDnsmed  species. 
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Xsnthollniu  cephaliu  Say.  S 

obsldlanos  Mulsh.  M. 

enunesoa  Qrav.  var.?  P. 
Baptollnoa  macrocepbaloa  Nordm. 

Mi. 
Iiathroblum  grandB  Lee* 

pauotDlatnm  Lee.  E.  M.  I. 

Blmlle  Lee.  B. 

nlgnun  Lee. 

conoolor  Lee*  N.  Sh. 

lougliuoiiliim  GniT.* 

oollare  Er.  E. 
Scopmu  ep.  E. 
Utbocbarls  conQoeiu  Say.  M. 
PaBdama  littorariaa  Qrav.  M.  9. 
DUnons  chaljrbeiu  Lee  M. 
StemuaemlcolonLec,  E.M.B.Mr.L 

Juno  Fabr.  E,  M. 

■QrgloaB  Say.  M.  Mr. 

«geniu  Br.  E.  H. 

flavlooTnla  Br.  E.  U. 

mnimliuls  Er.  E. 

pnnctatna  Er.  M.  Mr. 
Bcveral  UDdeacribcd  spccica. 
Bnmthetns  amBiicanna  Er.  E.  M. 
OxjpoTUB  mflpennlB  Lee.  H. 

■tyglcna  Say.  M. 

vtttatuB  Umv.  H.  B. 
Bledlna  fiunatiu  Lee.  E. 

anmilariit  Lee.  M. 

coDfoBiu  Lee.  H. 

mflooTDla  Lcc.  M. 

dlvlaua  Lee.  Mr. 

tau  Lee,  M. 
PlatTBtothiiB  amBricanoB  Er.  M. 
Oxytelna  acnlptua  Otav.  M. 

fuaclpeimla  Mnnnli,  M.Mr. 

nanna  Er.  H. 
Apooelloa  aphaaricollla  Say.  E.  M. 
Trogophlcotia  quadrlpnnctatna  Say. 
H.  Mr. 

several  UDDamed  siwcie*. 
Thinobtua  fimbrlatna  Lcc.  E. 
Anoyiophoma  plsnaa  Lcc.  L 
STntomium  conftagOBmn  Mkl.  M. 
Antbophagna  vertlcalls  Say,  H.  L 


I  632  j.^prll  !«. 

IiBBtova  blgattnla  Lcc.  M.P.Mr  ML 
Aoidota  aerlata  Lee.  M.  Mr.  I. 

■nbcBiinata  Er.  H. 

patmella  Lee.  Mr. 

tenuis  Lee.* 

a.  ap.     Mi. 
Aipedlum  sp.  M.  1. 

sp.  8.  Mr. 
Olophmm  marstawtain  Hkl.S.P.H. 

convazloolle  Lee.  H.Mr. 

n.  ap.  8.  P.  Mr. 
PotrhodytM  brerlcolUa  Mkl.  Mr. 
Omalltua  (Pblcaoatlba)  Argna  Lee. 
G.  M. 

5  unnamed  species. 
PycnOElyptaloridaOyll.   B.  Ur. 
Anthoblom  Bevenil  sp. 
ProUuna  panmlna  Lee  B.  Hr. 

baaaLa  Mkl.  B.  Mr. 
Mesaithma  excisos  Iiec.  B. 
OllatlueraamegacephalaaZctt.lIi.L 

nitidaa  Lee.  I. 
Slagonium  amaricanam  Helsh.  H. 
Paeodopaia  anlcata  Newm.     H.  P. 

B.  a. 
Mloropaplns  taaaarnla  CurL  H. 

laUcollla  Mkl.  Mr. 


Aubfi.* 

PMlaphuB  EriohaonU  Lee.  8.  P. 
TyohTia  longipalpnB  Lee.  M.  I. 
Brrazla  conjimota  Lcc.  M. 

proplnqaa  Lee.  M.P.Hi. I. 
Decartliron  longolum  Lee.* 
Batrlsua  globoans  Lee.  M.  B. 


Kecrophama  obacnnia  Kby.  H. 

orbieoUla  Sny.* 

veapUloldaa  Hbst.   B.  Mi.  I. 
Sllplia  anilnameiiala  Fabr.  Q. 

lapponlcB  Hbsl.  E.  M. 

innqualla  Fnbr.* 


b,Goo(^lc 


1»78.] 

SUphaamericanaLiDD.  G. 
Cotopa  opaoDs  Saj.* 

bnumelpemilB  Mannh.  3.  I. 

termlnaus  Lee.  B.  Ml.  I. 
Colon  dsntatom  T^ec.  Mr. 

magniooUe  Mkl,  i  M.  Mr. 

three  unnameil  species, 

HydnobloB  sabsblatiu  Lcc.  Mr. 

Anlsotoma  j— l^llld  Lee.  H.  Hr.  T. 

pnnotostiiata  Kby,  M.  Mi. 

coUatls  Lee.  Mr. 

Btzjgata  Lee.  M. 
Cyrtnsa  pfdpennia  Lee.  M 
Uodes  globoM  Lee.  M.  I. 

polita  Lee.  M. 

dlMwlor  Melsh.  M. 

baaoUa  Lee.  H. 
Asathldlnm  globatUa  Lee.  a.sp.  M, 

Bx^nnni  Melsh.  M.B. 

levolveiu  Lee.  L 

Q  Lee.  B.  Mr. 

parvnlam  Lee.  n.sp.H. 
Clambiu  gjbbnlQS  Lee.  M.  L 

BRATHnnDJS. 
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Saclom  fiuolatnm  Say.  Ilr. 

BCAPHIDnD.S. 

Soapbldlnm  4-gnttatniii  Bay.  M. 
Scaphimn  castanipea    Kliy.    B.  6. 

Mr.  L 
BcaphlBoma  coavezum  Say.  M.  B. 


SCTDM.SmD.X. 


clav^ies  Say.  S. 
fiilviiB  Lee.  M. 
Enthia  adtiila  Mkl.  M. 

CORYLOFHIDJB. 

Orthopems  BcataUaila    Lcc. 

S.  Mr. 
Sadum  Ingnbre  Lee.  M. 
ob«cnnun  Lee.  U. 

FROC.  IMER.  rHILOS.  soc. 


Buturale  Lee 
teimlDatam  Lee.  M. 

L  ATHHIDIIDiB. 

Lathtldiua  liratoa  Lcc.  I. 

mlnutu*  LiDn.  I. 

cordicoUla  Manoh.  !  M. 
Corticaria  grasaa  Lcc.  M. 

BMilcollls  Lee.  Mr.  I. 

daoUgara  Lee.  M.  Mi. 

deleta  Man  nil. 

Tngolosa  Lcc.  M. 

amerlcana  Mannh.  S.  M.  O. 

oavicoUls  Manub.   S,  M.  Mr. 

pnmlla  MeUh.  M. 
three  unoaued  species. 

Xtin>OM  Y  CUII>.XI. 

Lycoperdlna  ferrugiiiea  Lee.  B.  I. 
Mycetiua  peipulchra  Neivin.  M. 

vlttata  Fal)r.  M. 
EJndomycbtui  blguttatna  Say.  S. 

ItfTCETOPHAOID^]. 

Mycetophagna  flexuosns  Say.  B. 

obaoletuB  Lee.  var?  M. 

teDuUasciattiB  Horn,  n.sp.  H. 

plorlpnnctataa  Lee.  M. 
Diploccalus  anguaticoUls  Horo. 

Iiitargna  tetraspUotua  Lee.  M. 
>.  e-pnnctatuaSay.  H. 

BFHIHDID.S. 

Sphindna  amerlcanua  Lee.  M. 

I.  lOL  4a.      PltlNTED  JUNE  13,  1878. 
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CIOIDJS. 

Cls  OT«benliiinB  Mell.  H.  I. 
Cls  breTiBOUMns  Cr.f  M. 

fiuoipM  Mell.  M. 

lliree  untiamed  species. 
Enneaithron  ep.  M. 

BROTTIiIDJS. 

THplax  maora  Ler.  H. 
thoracica  Say  M. 

CRTPTOPHAaiD2l. 

Crrptopbaciia,  T  unnnmcd  ipccies. 
Paiameooaoma  seiTatani  Gyllh. 

ii.ap.  E. 
Atomaiia  ophlppiata  Ziram.  P. 
13  uDiiaineU  H[>ecies. 

CUCUJIDA. 

PedlacoB  fnacos  E. 

deptMwos  Ilbst.  8.  M. 
I>Bthroptis  venialla  Lee.  M. 
LanuopbloBUB  blEnttatua  Say  M. 

adnatoa  Lee.  H, 
Dendrophagua  glabei  Luc.  M. 

a  dnblus  Fubr.  M. 


COhTDUDX. 

Dltonia  qoadrlBnttata  Say.  M. 
Bynoblta  nigilpeimlB  Lcc.  H. 
LaBConotuB  borealia  Horn  M. 
PhUothennuB  slabricolus  Luc.  H. 
CbijIdh  caatoueum  Say  E.  M.  B. 

RHIZOPHAOm^t. 

RtalsopbaguadlnildlatusMaaDli.  B 
bmimeuB  Horu,  a.  sji.   M.  . 

TROOO  Bl'XUiXi. 

TenebroldB*  coUaiia  Si.  H. 


Tsnebroidaa  cartanaa  Meieb.   H. 
PelUa  faiTngliiea  Lina.  H. 
Oiynooharla  4-lliiaata  Heleh.  M. 
CalltyaacabraThuDb.  E.  K. 
Tbjmaiiu  folgidiu  Er.  H.  B.  Ur. 

MlTlUUliIDA. 

Brtania  n.  ep.  T  H. 
Cobwtns  trancatiu  Rand  H . 
CaipophUna  bnwhyptarna  Say  E  .O. 

dlacoidana  Lcc. 
Epimea  helvola  Er.  M. 

mfo  Say.  M. 

ZirichsoDll  Rcitler* 

Inunnnda  Sturm.  H. 

tmncaMUa  Hann.  M. 

plannlata  Er.  M. 

(oatlira  Lidd.  M. 

labUls  Ev. 
Nitldala  sicuo  Say.  H. 
SoTOnU  EilMa  Linn.  H. 
OnicMita  diacoidea  Fab.  I. 
SteUdota  Bp.  H. 
Melig«tbM  Mmlnolam  Lee. 
CyllodM  biplagUttu  Lcc.  M. 
Thalyora  concolor  Lee.*  Nt'h  Sh. 
Ips  4-giittatiu  Fabr.  H. 

•ancnlnoleutiu  Oliv.  M. 
1  8»y.« 


PHALACSID.S. 

Phalacma  polltua  Helsb.  M.  I. 

n.  ap.  ?  M.  B. 
Olibros  strlatiilna  Lee.  B. 

oonabnllia  Helab.  H.  Mr. 

nitidiia  Mclah.  S. 

ftnncynrm.T.Tn  xi 

Hlppodamla  S-algnata  Kby.  E. 
gladalia  Fabr.* 
IS-maonlata  Muls.  B. 
13-piutotata  Liqd.  M.  Ur. 
patentbeala  Say.  M.  Mr. 


b,Goo(^lc 


irH.1 

AnlMrticta  •brigata  Thunb.  M. 
CoodnvUa  afBcls  Hiind.  E.  M. 

bUuclata  Una.  M.  I. 

9>notata  Hlwt.  H. 

tranBTenolla  Mule.  B.  I. 

S-notata  Kirby." 
CToloneda  Bangulnea  Lino.  Mr.  I. 
Haimonla  picta  Rand  E.  M.  I. 
Aniaocalvla  14-eattata  Lion.  M. 

U-macalata  Gebl.  M. 
Anatla  IS-pnnctata  Ol. 
Myala  pnllata  Say.  £.  M. 
Chlloconu  bivulnanis  Mub.    H. 
Exoohomiia  margltilpeaulB  Lee  M. 
PentUla  margiiiiita  Lee.  n.  sp.  M. 
Bracblacantba  nrsliui  Fabr.    small 

HyperaBpiB  dlaaolnta  Crotch.* 

signata  Oliv.  M. 

fimbtlolata  Mete.*  Nt'h  8b. 

dlsoonotata  Lee*  N'tb  Sh. 

btgemlnata  Rand.  M. 

tmdnUta  Sar.  E.  H. 

moarnu  Lee*  North  Shore. 
ScynmuB  oinatoB  Lee.  H. 

americaaiis  Muls.  S.  M. 

fratemiiB  Lee.  M. 

oonsobrlniiB  Lee.  H. 

UooatriaLccE.  H.  L 

abbreviatuB  Lee.  M. 

aanoB  Lee.  M. 

ponotnin  Lee.  E.  M. 

n.  sp.  M. 


:.  E.  M. 
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FSBPHENIDJB. 
Paspbemia  Ii»oontal  Lee.  E. 

FAIt2nD.S. 
HeUchofl  strlatus  Lee.  M. 

TIT.llCm»l 

Blmia  4-notatnB  Say.  M. 

festidltoa  Lee*  Nonh  Shore. 


HBtaroceina  snbstiiatiu  Kw. 
sp.  M. 


Blmplocaila  matalllca  Sturm.  N  S. 
Pedllophanui  aubcanns  Lee.  n.sp. 

E.  M. 
CytUna  triTittatns  Melab. 
ByirhuB  ameiicanna  L( 

cyclophoTUB  Kby.  E.  U 

gomiaatua  Lee.  I. 

PetatU  Horn  E.  M. 

ezlmina  Lcc.  Ni'h  Sb. 

mnrlUDB  Fabr.  M. 
Syncalypta  echlnata  Lcc.  M. 


Hiater  merdaiiua  Hoffm.  E.  M. 

inteimptns  Beauv.  E. 

Immnnli  Er.  E. 

abbrerlatiM  Fab.  M. 

cnrtatiu  Lee.  S. 

depuratoT  Say.* 

americamiis  Payk .  E. 

Bubtotundaa  Bay.* 

Lecontel  Mars.  M. 

paraUelQS  Say.  M. 

basalis  Lee.  M.  I. 

crllndiicns  Payk.  M. 
Paromaliu  teraaLcc.  D.9p.  8. 

biatrlatna  Er.* 
Saprinoa  oragODftnoia  Lee.* 

peuqrtvaiilciu  Payk.* 

a— iiiiiii«  Payk.* 

■ptueroldea  Lee. 

fratenms  Say.  M.  Q.  Mr. 

mancus  Say.  E.  M.  B. 
Plegadenis  Sayi  Mara.  S.  M.  I. 

LUCAinD2I, 

Platycerua  deptMaua  Lee.  M. 

quercns  Weber. 
Ceracbos  plcetiB  Web.  M. 


b,Goo(^lc 


llubbnrd  and  Scbwara.]  " 

aCARABJBIDJB. 

Apbodltu  plngnU  Ilitld.  M. 

hyperborens  Lev.  E. 

niTlcola  McIbU.  H. 

granaiiua  Linn.  M. 

vlttatoB  Say.  M. 

couaentanmuLcc.*  N'th  8li. 
Dlalytes  Btriatului  Say.  M. 
Ateenina  Btercoiator  Fab.  M. 
m^alia  UouBtrla  Lcc.  M.  Mr. 

confeita  Horn.  Diilulh, 

mb  Lcc.  n   sp.   M. 

BpUaipM  Lec.  n.sp.  M. 
OdoutsauB  comlgsma  Mtltili  Hr. 
OAObupes  Bgsriei  Qenn.  Mr. 
Tiox  nnietriattu  Bcbut.  M. 
Boplla  bcibBClata  Say.* 
Diclwlonyoba  elongata  Fal).  E.  M. 

Bnbvittata  Lcc.  M. 

teataoea  Kirby.* 

BackU  Kiihy.*  North  Slioro. 

albicoUia  Bunn.  M. 
Serlca  vespertlDa  Schh.  M.  Mr, 

triatiB  Ltc.  B.  M. 

BOilcea  III.  G.  M. 
Dlplotazia  oordida  Say.  M. 

nbeita  Germ.  E.  M. 
IiBChnoBtema  fusoa  Prothl.* 

fnUUs  Lec. 
GotaJpa  lanlgera  Linn.*  M. 
IdgTma  TBlictna  Say.  E. 
TrichloB  aSnla  Uory.  E.  M.  8.  T. 

BUPRBSTID.S. 

Cbalcoptiora  vlrgliiieiwU  Dr.  M. 
DIcerca  prolongata  Lec.   E.  il. 

divarlcata  Say.  M. 

teuebrosa  Kby.  M,  Mr.  1. 

manca  Lcc.  M, 

lugubriB  Lec,  M. 
Bnpreatis  Uneata  Fubr.  E,  M. 

conmilatlB  Uury.  E.  M, 

Nuttalli  Kirby." 

macnlivenMB  Say, 


JO  (April  i>. 

BapresUa  fuotata  Fabr.  E.  H.  L 
vax.  Langii  Manah-  I. 

BOlClCOlllB   J^c.   M- 

striata  Fahr.  M. 
MelanopMla  longipe*  Say.  B.  M. 

lulTt^attata  Harr.  E.  >L  L 

eonoola  Metab,  M. 
CtuTBobothiiB  fsmotata  Lec-  M. 

floticola  Gory.  E.M. 

deuUpe*  Genu, 

trinerria  Kby.  M.  B.  I 

■oabiipaniila  Lap.  M.  B. 

Haniail  llentz.  M. 
AgtUus  torqnatna  Lcc.  M. 

blUneatuB  Web.  M. 

TlttatloolUB  Kand.  E. 

toiplduB  Lec,  M. 

plumbmu  Lec.* 

poUtos  Bay.  M . 

egentu  Gory.  H. 

lacnabriB  Lec* 

THR08CID.S. 

TbroscoB  allenna  Bodv.  S.  B. 
pnnctatn*  Boa  v.  M. 
CberroIaU  Bonv.  H. 


Tbaropa  obllqaa  Say.  M. 
Peltometopna  amoMilconil*  Say.  X 
Foniax  calceatna  Say.*  E.  H. 
MiCTorbagna  triangidaria  Say.  M. 
HypoccBlQs  tennlnallB  Lec,  H. 
Adelocera  anrorata  Say.  H. 

brBTlcomlB  Leu.  E.  H. 
AlauB  oculatna  Linn.  M. 

myopB  F;ib.  M. 
Caidiopbonw  aralctna  Melah.  I::. 

conveznlns  Lec,  E.  M. 
CiTptohypaiu  abbrerlatiiB  Say,  M. 

blcolor  Each.  M.  8.  L 


strlatnlus  Lec* 
pectoralls  Say.  M.  Mr. 


b,Goo(^lc 


isrs.! 

CiTptobypniia  fatilla  Lee.  Mr. 
Elatflf  BoialoltiotTu  Kand.  M. 

UutouB  Siiy,* 

Tltloana  Lee-  M. 

apioatna  Suy.  M. 

hictnoaua  Lee.* 

■ooer  Lee.  £.  M. 

moleatiu  Lee* 

foBcatna  MelsU.  M. 

p«dalla  CuLul.  E.  M. 

ulgriana  Payk.  var.  1  E.  M.  L 

lacnatzis  Lcc.  M. 

faaoulna  Lee.* 

deletoa  Lee* 

pnUoaCnncl.  E.  M. 

mlxtna  Hbst.  H.  Mi.  I. 

nibilGiia  Sny.   E.  M. 

protSTvna  Lee* 
Draaterlua  dOTBalia  Bay.  H. 
Megapentliea  atlsmoana  Lee.  E.  M. 
MoDoorepldloa  aoiltiis  Hcrlist.* 
Agrlotes  mancna  Say.* 

pabeacena  Melsli.  M. 

fnoosofl  Lcc.  M, 

BtabOig  Lee.  If. 

UmoBTif  Lee.  E.H.Hr.L 

oblonglcolUB  MuIh.*  E.  H. 
Doloplna  lateralia  Kscli. 
Botaimon  blgeminatuB  HaikI.  M.  I- 
Melanotus  Iisonordl  I^ec,  M.  T. 

BcrobicoUla  Lee.  K.  M.  I. 

caatanipee  P&yk.  M. 

commniiis  Qyllh.  E. 
Iilmonlna  aiuifsr  Lee.  M. 

oonfoaoa  Lee.*  E.  H. 

seger  Lee.  M.  I. 

peotoralis  Lee.   M. 
Campyltu  prodnctoa  Itatut  M. 

denticaiiiia  Kby.  M.  1. 
Athons  acanthus  ^ay.  E. 

Bcapolaria  Sny.  M. 

reflexoa  I.ie.  M.  Mr. 
Paramomua  coatalia  Piiyk.  LG. 
r.  M. 
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Saiicoaoniiia  Inoongmtta  Lee.  M.  L 
Corymbitw  vlrenB  Sclih.  M. 

reapleudena  Eaeli.    M.  Mi.  I. 

oylludrifonnla  Ilerbttt.* 

carlotDos  Eselj.  M. 

Lee.  E.  M.  L 
Lee,  EH.  L 

Inaldloana  l.<ec.  M.  I, 

folaiflcua  Lee.  M.  I. 

apprsaana  Lee.*  EH. 

bllaz  Say.*  Norlli  Sliorc. 

madlanna  Germ.  E.M.L 

trlmidalatiia  Itanil.M.L 

hamatoa  H&y. 

propo^  Lcc.  M.Hr.I. 

nlgricollia  Bland.  H.I. 

tilerotflyphiciis  Sny.  E.  H. 

eeripennis  Kliy.  M.  I. 

splendena  Zie^M.  M. 

aratoa  Lee.  EM.  L 

metalllona  Payk.  M.  L 

MacTOpogon  plcens  Lcc.  L 
Bmypogon  niger  Melah.  Mr.  I. 
Cyphon  fnacfoepa  Kby,  M.  Mr. 

ploana  Lcc.  K.  M. 

nabuIoBUB  Lrc.  8.  M. 

modeatuB  Lee  S. 

pnaiUua  Lee.   B.  Mr. 
PrionocTphon  dlacoldeua  Sny  M. 
SclrteatlbialiaGiiL-r.  E. 
Enclnetua  ovifonuia  I<ec.  M. 

tonuinalls  Lee.  E.  M.  L 

LAMmuD.B. 

Dlctyoptera  per&ceta  Hay.  M. 
Caloptemm  tTplcum  Newro.  M. 

reticulatum  Fabr.  E.  M. 
Ceeuia  dlmidiata  Fabr. 

baaalla  NVwm.  E.  M. 
S..y.  M. 


,  M. 


tboraclcue  Run  da  1 1  M. 


b,Goo(^lc 


HnbbQrd  and  Schwnri.]  ' 

Broa  fanmeralis  Fabr.  M. 

tiilinaatus  Helsh.  M. 

madastuB  Bay.  M.  I. 
IiOOidotB  atxA  Fabr.  B. 
FboUnaa  comisona  Lldd.  I.  Mr. 

vai.  laouBbla  Lee.  B. 

declplens  Hnrr.  M. 

boimlla  Rand.  M. 

lacUer  MvUli.  M. 

ardeiu  Ia^c.  M. 
PhaiulB  Inaccensa  Lee.  d.  sp.  M. 
PhotnilB  psnaylvanioa  DeQ.  E. 


Podabms  modaatna  Say.  E.M.I. 

diadedia  Fabr.  E.  M. 

mgosaloa  Lee  * 

plnlphllaa  Esclucb.  U. 

pnnotatua  Lee.  M. 

pnnotlcollla  Kby  ■ 

iMvloollla  Kby.  M.  Mr.  I. 

pnbemlna  Lee* 

tbree  undescribed  species. 
Telepbonia  oaroUiras  Fabr,  M. 

TBOtna  Melsh.  M. 

UhmU  Fabr. 

flavlpea  Lee. 

vat.  dlohroiiB  Lee. 

frazlnl  Suf.  H. 

n.»p.? 

rotnudlooUla  Fabr.  M. 

CortlaUKby.  M.  Mr.  1. 

tnberoQlatiM  Lee.  H. 
Silia  percomla  Say.  M. 

dlfflcUi*  Lee.  M. 
Malthodas  concavna  Lee.  M.  I. 

tranavaraiu  Lcc.  I. 

fragUla  Lcc.  I.     . 

nlgar  Lee.  M.  I. 

MAI^CBUDJE. 

CoUops  vlttatUB  Say.  E. 

trioolor  Say.* 
Anthocomn*  Briohaonl  Lcc.  M. 
Attaloa  nigreUuB  Lee.  ». 


Glama  nigripM  Say.  H- 

nlgTifrona  Say.  M. 

dabliuFab.  M.  E. 

tmdatnltw  Say.  E.  H.  I. 
Hydnocen  AutiMHm  J^ec.  M. 

paUlpennla  Say.  E. 

vertlcalia  Say.  M 
CoryiiDtes  TiolaooTu  Lino.  M. 

T-YBamr  VLII*  fff 

HylACotUB  lagabila  Say.  M. 

-PTINIH^I 

Braoblna  moUia  Lino.  M. 

granolatua  Lcc.  M. 
Zestobinm  aqnaUdmn  Lee.  H. 
OUgoinenis  Mricana  Melah.  E. 
HactrobiegniTu  eirana  Melsh.  M. 

oarinatna  Say.  E. 

foveatiu  Kby.  M. 
Aaobimii  notatnm  Say.  E.  M. 
PetaUuni  blaMatum  Say.  M. 
Theca  profunda  Lcc  M. 
Xylatliraa  fuoataa  Lcc.  M. 
Doroatoma  palUconte  Lee.  M. 
Cemocara  ocnlata  Say.  M . 
FtUlniia  raficomla  Say.  M. 
HandBcatomiia  mgoaiiB  Rand.  M. 
BoatriohoB  anniger  Lee.  M. 
Amphioema  blcandatna  Say.  M. 
Dluodvma  anbatrlattta  Payk.  E.  H. 
B.  L 


SFONDTLID.S. 

Farandra  bnumea  Fab.  E. 
Spondylla  npUbnnla  Msan.*  B,  B. 

CI]RAMBTCn>.ZI. 

^agoaoma  Harriall  Lee,  E.  M. 


b,Goo(^lc 


7S.] 


D  mcaatnni  Hald.  H. 
CrlocephaluB  agieoUs  Kby. 
Tetr  opium  climamopteniin  K  by  HI. 
Phymatodea  dlmidlatns  Kby.  M. 
maculloollla  Lee.  n.  ap.   I. 
Meriom  Fioteiu  Eby.  H. 
Oonooalliu  coUaiia  Eby.  M. 
Elapbidiam  viUoatun  Fab.  M. 

paraUelnm  Newtn.  H. 
Olyooblna  •peciosns  Say.* 
CaUoldM  nobUiB  Harris.  E.  M. 
Aihopalns  fulmiuauB  Fab.  E. 
Zylotrecfaoa  oolontu  Fab.  M. 
undnlatiis  Say.  M.  B.  I. 
annoatu  Say.  H. 
NeoclytOB  muricatuliu  Kby.  M. 
Clytanthns  milcoU  01. 
CTTtopboms  gibbnlTW  Lee.  I. 
AUmla  coQfDsa  Say.  M. 
Encyclops  ceenUeoa  Say.  M. 
phnginTn  llneatQin  Oliv. 
CeutTodma  decolorata  Harris. 
Pachyta  monticola  Rand  M.  I. 

UturataKirby,* 
Anthophilax  vlriais  Lee  M. 

malaohltlcna  Hald.  H. 

attennatiw  Hald.  H. 
Acmseopa  diacDldea  Hald.  H. 

Platens  Eby.  M.  I. 

prateuslB  Laicb.  M. 
GauTotea  cyanlpennia  Say.  M. 
Bellamlra  acolaiis  Say.  E.  M. 
Typocema  apaians  Lvv.  n.  sp.  E. 
Loptoxa  plebeja  Rand.  E.  M. 

anbhamata  Rand.  E. 

oapitata  Newiii.  M. 

anbargeiitata  Kby.  M.  I. 

almuia  Kby.  M. 

corditora  01.« 

Hxmacnlata  Linn.  M. 

nigrella  Say.  M. 

n.  ep.  ?  M.  (nlgT«Ua  'f  ?) 

canadeuais  Pali.  £.  M. 

mbrica  Say.  M. 

vBgaii*  01.  E.  M. 

sangoUiea  Ltc.  M. 
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laBptnra  ohryaocoma  Eby.  8.  H- 1. 

proxbna  Say.  H. 

Tofnla  Hald.  I. 

Ublalia  Lee.  M. 

padalla  Lee.  M. 

Tittata  Qerm.  E.  -U. 

pubora  Say.  M. 

sphwiicoUis  Say.  H. 

vib«z  Newm.  M. 

mutabllls  Newm.  H.  I. 

aapsra  Lee.  S.  M. 
Monobammiu  maculoaiu  Hald.  H. 

scntellatna  Say. 

conAuor  Eby. 

mannoratns  Raod.  M. 
Aoanthodore*  declpiena  Hald.  M. 
Loptoatylua  commlxtiu  Hald.  H. 

macula  Say.* 
Stemidlna  alpha  Say.  E. 
Uopiu  querciu  Filch.  M. 
LepturBBB  symmettionB  Hald.  M, 
HjrpatplatyB  macnlatna  Hald.  M. 
OtaphisiiTiia  &uclatns  DeG.  H. 

pnaUlna  Kby.* 
Acanthoclnoa  obBolfltnaOliv.  M. 
PogOQOcherna  pennlcoUatiu  Lee.  M 

mbcttiB  Hald.  M.  Mr.  I. 

parvnlns  Lcc.  H. 
Sapmda  calcarata  Bay.  M. 

mcBata  Lee.  E. 

cDDCOlor  Lee.  M. 

CHRTS0MIILID2]. 

Docecla  placatrix  Lae.  M. 
poioaicolllB  Lac.  M. 
hlrtiColllB  Kby.  E. 
prozlma  Kby.* 
magnifica  Lee.  M. 
aiatincta  Lee.  E. 
anbtilis  Kuaze.  E.  H. 
coufosa  Lee.* 
omaiginata  Eby.  M. 
flavlpea  Kby.* 
cupiea  Kby.  M. 
Jncat.da  Lcc.  M. 
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Uaoropl«a  MgUhatmeri  Lac  E. 
Orsodoctuui  CtUldrenl  Eby.  I. 
Zengophora  vailanB  Cr.  I. 

abuormlB  Lcc* 
Syneta  (emiglnea  Ocrm.  M.  I. 
Iianui  briUneaU  OUt.  M. 
CTTptocepbalDB  sellatns  SuRr.  £. 
JI.  I. 

vemutna  Falir.  B. 

4-inaciilatnB  Say.  £. 

cataiiTu  Sutrr.  S.  P.  Mr. 

anietus  Falir.  S. 
Pachybraobya  caibonariofl  Raid,? 
M. 

M-nlEiTunMdEh!  S. 

•p.  S.  M.  I. 

abdomiualla  Suy.* 

bepaticna  Mclsli.  M. 
Adoxoa  vltla  LIdii. 
Xantbonia  lO-notata  Snj.' 
Heteraapis  pabeaoona  Melsli,  M. 
Faila  Ct-notata  Bay.  M. 
Fldia  longlpea  MeU.* 
CbiTSomela  lO-Uneata  Say.  E.  M. 

maltiKnttla  Stal.* 

philadelphloaLmn.* 

elagauB  01.  M. 

BlgabTaua  Kl>)-.  8.  P.  O.  B. 
PraBoonria  varlpea  Cr.  S. 
Oonioctena  pallida  Liun.  M.  B.  I. 
FhTllodecta  Tulgattaalina  Lido.  I. 
Plaglodaralappoiilca  Linn.  M.  G. 

tremulw  Fab.  E.  M. 

soripta  Fabr.  M. 
FhyUobTotlca  deoorata  Say.  E.  M. 
Diabrotlca  12-ptuictata  01.  >f .  n.Mr. 
Oalemca'  mlbaaQKalnea  Say.  M. 
aaUBmcella  saglttariEB  Oyllb.  H. 

decora  Say. 
Tllrhabda  cansdenBls  Kby.  E. 

flavolimbata  Manah.  Mr. 
Bypolampais  piloaa  III.  M. 
QldionyctilB  vlaCB  III.  M. 
DlBonyclia  paUlpea  Cr.  M, 

altemata  111.  M. 
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DlBOUTolia  pimctlgeTa  Lee  M.  B. 
Gkaptodeia  blmarBitiata  Say-  M. 

ienlta  111.' 

exapta  Say.  M .  3Ir 
LongltaTBiis  stt.  M.  Mr. 
Phyllotrata  vittaU  Fab.  BI. 
Syatana  froatalla  Fabr.  B. 
Crepidodera  Helzlnea  Lion.  S. 

Modeeti  Linn.  M. 
Ctuetocnema  conflnla  Cr.  H. 

mdia  Lcc.  n.  sp.  M. 
PsyLllodos  punctulata  Mclsh  M. 
Odontota  rubra  Web.  H. 

roaea  Web.  M, 
Caaalda  nigrlpew  Oliv.  M. 
Coptocycla  gnttulata  Oliv.  M. 

poiporata  Uuh.  M. 

Ti:  N  UURIOFID.S. 

PbeUopsia  obcordata  Lee.  B.  M. 
IpbthlmnB  opaoiu  Lee.  M. 
tTpla  oeramboidea  Linn. 
Haplaudma  concolor  l-ee.  E.  il. 
Biiia  estriatUB  Luc  M. 
BlapatiDUB lutormptiu  Say.  E.S.H. 
Triboliain  madttua  Charp.  M. 
Farat«netaa  pnootatna  Sol.  M. 

fiuoos  Lee.  M.  S. 
Flatydema  amerlcaunm  Lap.  M. 
Scapbidsma  acneolnm  Lcc.  M.  Hr. 
HypophlcBiiB  paralleliu  Mclsli. 
BoIltotheniB  blforciu  Fabr.  M. 
BoUtophagOB  oortlcola  Say.  £.  M. 

deproBBua  lUnd.  M. 

CISTEUDiXL 

Hymenoraa  piloana  Melah  E. 

pnnctulatna  Lee. 

nleer  Mtlsli.  E.  M.  L 
iBomlra  4-atriata  Coup. 
MTcotochaiOB  Haldemaiii  Lee  M. 

bioolor  Couii,  M. 

bluotata  Say.  M. 

graclUa  Lee.  d.  sp.  M. 

<l  by  Mr.  Croti:b  In  Uio  niimeBorihis  and 
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FTSOCHBOmA  BTmphoni  flnlooUl>  Hald.  E.  M. 


miia  obaonmo  Lec-n.  sp.  H. 

lKJliaU»oortrt*Lec.M.  B.  pnnotutatm  Lee.  Ml. 

Sohlmotna  oarrioaUa  Newm,  M.  debllla  L«.  E.  M. 

DendroldM  oauadaiwla  Lair.  E.  M.  Burtrophna  oonfink  Lw,  E.  M. 

oonoolor  Newm.  M.  blcolor  Say.  M. 

tomantosu*  Say.  M. 

AMTHICIDai.  Oreheaia  paoUla  Helah.  M. 

MORDBLZiID.aL 


la  oollaris  Lee.  II. 
Coiphyn  iTignbria  Bay.  • 
ZTotoxaa  anchors  Henlz. 


Anaapto  nigra  Hald.  H.  T. 


Anthlcna  fortniowlua  Luf.  B.  M.  flavlpwmta  Hald.  M.  Ml. 

floralla  Payk.  M.  mfe  Say. 

acabrioepa  Lcc.  UordoUa  boreaJla  Lee  S.  M. 

oorrlniu  Laf.  Mr.  acnteDaTla  Fabr.  B.  M.  Mr. 

«pT«tna  Lee.  M.  UneaU  Molsh.  E.  M. 

ooradnns  Lee.  M.  aerTal  Say.  M. 

pall«iia  Lee.  E.  M.  OUpoaea  helva  Lee.  M. 

grasnlarla  Lee.  M.  Mr.  MorttoUtatena  aoapolaila  Say.  E.M. 

XjrtophauaplcwnaLee.  E.  M.  toaU  Lee.  M. 

B.tP-'H-  paotoiBlla  Lee.  •  North  Shore. 

nlgrioana  Mclah.  E.  M 

MTlTi  A  NDRYIP  JB.  morola  Lee.* 

gnttnlata  Hellm.  M. 

Canlfii  palUpea  Melsh.  pMypteta  Lee.  M. 

paUlpennia  Lcc.  n.  sp.  M.  Feleootoma  flavlpea  Melsh.  M. 

Totntoma  taaaaUU  Melsh  M.  Ml.  Myodltea  atylopldM  Newm.  P. 
Stonobaolialiia  orobitua  Say.  *  EH. 

Pentbe  obllqnaU  Fab.  M.  S.  MItLOID.S. 
Symhraa  punctata  Newm,  M. 

Flu^anophilna  oollaila  Lcc.  St.  Maotobaala  nnloolor  Kirby.*  N.  S. 

^ntniwa  oonnectena  Newm.  M.  I.  Bptoaata  oonvolvnU  Helsh.  M. 

MeUndrya  atrlata  Say.  JI.  flaaUabria  Lee.  •  North  Shore. 
Frothalpla  undata  Lee  M. 

Xjrllta  larlgata  Hellen.  ML  CBPHALOZD2. 

docolorata  Rand.  M. 

Sootoohroa  ntra  Lee  M.  Caphaloon  laptnriaoa  Newm.  M. 

baaalla  Lee.  E.  M.  I.  tmgnlarB  Lee.  M. 
Ctevbara  longola  Lee.  E. 

I^Jflotna  4-paataloaaa  MeUb.  E.  M.  rnnTrMrmfT' ^ 
ZUota  hlaplda  Lee.  M. 

Sairopalpna  atrlatiu  Hellen.  Calopna  angnatna  Lee.  ML 

Bnobodea  aeiloea  Hald.  M.  Sltyliia  omrramw  Rand.  M. 

Dfrowa  Itturata  Lee.  E.  M.  Aaolera  rofi^ollla  Bay.  M. 

foaoa  Lee.  a.  ap.  pniioticolUa  Say.  M. 
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MTotarna  aoabMr  Hald.  H. 


^rtho  amartonnifl  Kbj.  H. 
CrTinodM  dUclcollto  Lee.  M.  I. 
Prlogaatlma  moiilllcomls  Itttiid&ll. ' 
Boroa  nnloolor  Sajr.  H.  I. 
Lee. 


tWnsLec  H.  L 

RHIHOM&CBRID2L 

RbtnooMoar  pQosiu  Lee  H. 
elongatm  Lee.  H. 

RUXMCUITID.S, 

RbynoUtM  oyanellas  Lee  H. 
ATTBIiABID.ffi. 


OTIORamCHID.S. 


HoimoniB  ondnlatoa  Uhler  P. 
QaodaroM  malanotlolx  Kb;.  6. 


CURCDI>IOmD.2B. 


FlModM  dntatea  Baud.  H.  L 
FiooM  pde^M*  Steph.  H.  Mr. 
Aycos  pvnotlo^lla  Lee  P.  B. 
DatytannHlatlcOlUa  Lee.  K.  Vr. 

brvrlcoUlB  Lee.  H.  I. 

^>.  H. 

luridtiB  Moiuih.  U. 
nuiy^diyma  Iiomiue  Gyllb.  H. 

MagcUJto  UapoIdH  Lee  H.  I. 

peribrata  Bom  E.  H. 

pallida  Say.  H. 

gaotOfa  Lee.  H.  I. 

olyniHerbel.* 
Aoa^ptna  Gaipbil  Herbet.  M. 
taieaohiMMpiiiiotatnaQyllh.  H 
Antbonomna  aoataUatn*  Qy\-  EX. 

Blgnatoa  Bay.  H. 

rafipennla  Lee  H. 

ooTvolna  Lcc.  H.  I. 

Cratnst  Walsb.  H.  I. 

two  nndescribcd  species- 
?  AuUionomna  n.  sp.  M. 
Oroluatea  obhtu  Horn.   n.  sp.  H.  L 

pallloomU  Saj.  E.  U.  I. 

anbhlttua  Horn.  □.  sp.  M. 
FlawTblnaa  acotallails  Gjll.  M. 
Prootoma  amiBtxia  Lcc.  H. 

decipena  Lee  H. 
Tylodsmut  sronni  8a;.  E. 
Cnemogonoa  HpUobU  Payk.  M.  L 
CeeUodea  omralla  Lee  H. 

nebnloaoa  Lee  H. 
Centborhynolina  daoiplana  Lcc.  X. 
Pelenomoa  anldooUIa  Fabr.  M.. 
BalanlnoB  tmUbrmla  Lee  M. 


a  All.  M. 
Ttlobalophna  alternato*  Sa;.  Mr.  I. 
IthTOanu  noToboracenBia  Font.  E. 
LepTnu  gmninataa  Say.  E. 
LUtroDotua  laUnaoolna  Boh.  M. 
Uaoropa  ap.  H. 

Hfpomoljx  plnlooU  Coup,  M.  Ul 
HTlobina  oonfoaua  Eby. 
PlaaodM  Btrobl  Peck, 
afflnla  Raod. 


BitpBalla  mlnata  Dr.  H. 

CALAXmBIDXi. 

Spbenophonia  oohrana  Lee  B. 
OI.  E. 
Horn.  E. 
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Bfitunopbora*  MolptUlB  Uhler.  E. 
Diyopthonu  ooitlcalia  Bay.  H.  P. 
Nov.  genoB  7  near  Himatlum.  S. 
C<M«oitu«  aubareMtiu  Boh.  £.  H. 
PhloBophagiu  aptonldea  Horn.  M. 
Rbynooloa  braaneua  MaoDb.  8.  H. 
Hi. 

SCOI.TnD21. 

MoDBithmm  nuUl  Fitcb.  H. 
Pltyophthonu  matvrtailiu  PItch.M. 

aparaoa  Lee.  H. 

plagUtUB  Lee.  H. 

pa'Jna  Zimm.  M. 

a  Lee  D.  ap.  H. 
I  Lee.  n.  sp.  H. 

pabemlna  Lee  H. 

posio  Lee.  n.  ep.  H. 

opmnln*  Iiec.  n.  ep.  M. 
XylDtama  blvltUtna  Kby.  M. 
Xylobonu  oeelatna  Zimm.  M. 
DiyoootM   Hpt«Dtiioiil«   Haunh. 
8.  H.  Mr.  Ml. 

■ffabai  HsJuih.  H. 

gnnloollla  Lee.  H. 
Tomlotu  oaUlgrophna  Ocrm.  H. 

oaoogtapbaM  Lee.  H. 
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Tomiotia  plnl  Say. 

hndsoDloiia  Lee.  M. 

Intecnqitiia  Lee  H. 

balaamaiM  Lee.  H. 
BoolTtna  nntqiliMMiia  Lee.  H. 
Polysraphna  in^emnla  Lee. 
Phlcooaliiaa  dentatoa  Say.  U. 

pimotatUB  Lee' 
DendrootonTU  teiebraiia  OUt.  H, 

almlUaLec.  H. 

roBpennla  Kby.  U.  I. 

frontaUs  Pabr.* 
Hylastoa  poronloa  Er.  M. 

CBTamoma  Zimm.  U. 
BylorgopB  plnUaz  Flt4^. 


OonotropU  glbboM  I^ec.  H. 
BniymjotBT  fiuolatua  Lee.  M. 
AUandiua  bl&aolBtaa  Lee  M. 
Cratoparia  lanatiiB  Fabi.  M. 
Brachytaiaua  TBrtegatTU  Say.  H. 


APIONID.S. 


Aplon  ap.  H.  I. 
ap.M. 


.    Contribution  b 


ht  COLBOPTBBA  of  tht  Lotet 
Michigan. 


lit  H.  O.  Hdbbakd  ard  1 

Localities : 


A.  SCBWARZ. 


A.  AnD  ArI>or.  M.  Monroe. 

H.  Port  Huron. 

Where  no  locality  is  given,  Detroit  is  to  lie  understood. 


CICDIPFHiTD  JB , 

Cioliidela  ■onteUatia  eat 
Hald. 
■ex-gattata  Fabr. 
pmrpmea  Oliv. 


CfoindelA  Bsneiosa  BeJ.  H. 
txanqnebailca  Rbst. 
Leoontol  12-giittatB  DeJ. 

repauda  DeJ. 
hlrtioollla  Say. 
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CARABIDA. 

OmophioD  robuatoiD  Horn .  U. 

aroerlciMMim  Dej. 
Blaplmu  CUlirUlel  Kby.  H. 

lipaiins  Linn. 

mscaitus  Say. 
Notlophlliu  GBnens  Hbst. 

semistzlatus  Saj. 

Btbiiiona  Hots. 

Hardyi  Putz. 
Hetaila  paUip«a  Saj. 
CaloBoma  loratatoT  Fab. 

MgtdTim  Eby. 

oalldnm  Fabr. 
Caiabiu  paluatila  FUcb. 

vlnctna  Web. 
Cyolinu  Iiecontol  Dej. 
Scaritea  anbtMraueiu  Fab. 
DrBcUrina  Dejaanli  Piitz. 

nlgiipM  Lee. 

seneolua  Lee. 

longnluB  Lee, 

edentnlna  Putz. 


■etOBoa  Lee. 

brerlsplnafl  Lee,  n.  sp.  p. 
Cllvliia  impreBBl&ODB  E^ec. 

atfiAHnnna  Dej. 

mfa  Lee? 

ta^nutnlata  Fab. 
Scbizo(;«iiiiu  leimgliieaa  Putz,  M. 
ffnifTMiiTi^  jniithlnlp"'plt  Dej. 

medltu  Harr. 

confbrmls  Dej. 

fomaiu  Fabr 

Btyglconila  Saf . 
Oaleitta  Jonaa  Fab. 
Caanonla  pansylvanica  Linn. 
Floobiouiu  Umidoa  Hald.  H. 
Loxop«sa  grandla  Hentz. 

atrlTentris  Say. 

tricolor  Say, 
I«bta  pnlchella  Dej. 

TiildlB  Suy. 
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Idbla  Tltldlpemiia  Dej. 

omata  Bay. 

foBOBta  Dej. 
Dlanchomena  aoapnlJuiB  DqJ. 
TetragDaDdartu  fuoUtiw  Hald. 
Foiigona  nigrloepa  Dej.  A. 
Dromiiu  [dcena  Dej. 
Metabletoa  anwricanns  Dej. 
Blecbnu  UnearlB  Lee.  A. 
Axinoptdpua  biplaglatiu  Dej. 
Apenea  Incidnla  Dej. 
CymliKlia  cilbTlcoUia  D^. 

pllosB  Say. 

anunioaiia  Dej,  A. 

neglacta  Hald. 
Pinacodera  Umbata  D^. 

pUtiooIlls  Say. 
Calllda  punctata  Lee. 
Calatbua  Biegailiu  Say. 

impunotatua  Say. 
Platynna  hTpoUthoa  Say. 

puoUlua  Lim;. 

t«nebriooatu  Oemtn. 

dacBiia  Say, 

■Innatna  Dej. 

BztsnaicoUia  Say. 

deconu  Say. 
Lec. 


pomila  Dej, 


melanaiiiu  Dej. 
afBnis  Kby. 
onpiipannla  Say. 

J  Dej. 
ezcavatus  Dej. 
fenreus  Hald. 
anboordatoa  Lec. 
Qutana  Say. 
■Oldens  Eby, 
rafloomiaLec. 
plolpennla  Eby. 
Intnlentoa  Lec 
id.  ear.  black. 
8-piiiictattiB  Fabr. 
placldns  Say, 
obsolvtna  Say. 
octocolna  Maopb. 
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OliBtboptu  paimatiu  Bay. 

mloans  Lee.  A. 
PtoroaUohns  adoxru  Say. 

honeatru  Say. 

conioliiiiB  Newm. 

•tyglotui  Say. 

Sayl  Bruits. 

Inonblwidas  Say. 

oandloalia  Say. 
«Dej. 
•  DeJ. 

matu  Say. 

LooEotU  DeJ. 

arjrtliTopiia  Dej. 

patruallB  DeJ. 

femoralls  Eby. 
Iiopbogloaana  acratator  Lee. 
BSyai  cyanaaceiu  Dej,  G-rond 

Amara  avlda  Say. 

aranaila  Lee.  H. 

UUot  Kbj.  A. 

angnstata  Bay. 

ImpnDctlcoUls  Bay. 

IntnaUtlalls  Dej. 

obaaa  Say.  H. 

Slbba  Lee.  H. 

moaonlaa  Say.  H. 
Badlater  notatna  Hald. 

pnlcbelloB  Lee. 

micaos  Lee. 
Dlplocbila  Utloollia  Lee. 

IMctBlTiB  pnrpnratns  Bon. 

BOn^itUia  Scy.  A. 

t«taT  Bod.  Lsnalng. 

poUtus  Dej. 
ChlBnliu  aiythropas  Qenn.  Grand 

aeiiceoa  Forat. 
cordicoUls  Eirby. 
tricolor  Dej. 
panaylvanlcoa  Say. 
ImpunetUronB  Bay.  Orand 

nSMt  Rand. 
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Cblwnlua  totnentoaiu  Say.  LanuDg 

(Cooke). 
Auomoglpaana  eiiMTBliiattu  Say. 
H. 

pnalUoa  Bay.  H- 
Abauns  pnbeacena  Dej.  H. 
Laobnoorepla  parallalna  Say. 
Oodsa  SoTlallB  Lee. 
Oooplnns  Inoraasatoa  Dej. 
Agonodema  iin«ni«  Fab. 

oomma  Fabr. 

paUlpes  Fabr. 

partlariiu  Bay. 

panpercnlns  Dej. 

teatao«iw  Dej. 

n.  ap.?  -^ 

Anloodactylna  rnationa  Dej. 

carbonarinB  Say. 

nlgerrimiia  Dej.* 

Hairiaii  Lee. 

nlgrita  DcJ. 

Iiocontal  Cbd. 

■grlcoU  HaiT. 

diaooldttna  Dej. 

balUmoreiiBla  Say. 

Mricena  Harr. 
Xeatonotna  Ingabria  Dej. 
Spongopoa  reitlcallB  Lee.  H. 
Ampbaaia  luBtMtltlBllB  Say. 
AnlaotaiaoB  picens  Lee. 

termlnatuB  Say. 
OynaudropTiB  hylaola  Say. 
BradTCoUna  dilobrona  Dej. 
Say. 
Hald. 
Say. 

a  Trill  aH*  Man  lib. 

mpesbrla  Bay. 
Harpoliu  oallsbioaaa  Fabr. 

bnurasBay. 

vagtuu  Lee. 

ponaylvanlcaa  DeO. 

compar  Lee. 

eiTtbTopaa  Dej. 

BpadicMia  Dej. 

plsnriUova  Kliy. 


r,o,i,,-,-,ih,.GoO(^lc 


UubbKrd  and  Scbwan.] 

HaipklnB  hnblTAEu  Be.j. 

IstteepB  Lee.  Lake  Huron 
basUarla  Eby.  A.  H. 
Stenolopbiu  (ullginoan*  DeJ. 
ptob<t)u»  Dej. 

■  Say. 
aBaj. 
bjdropiciw  Lee. 
oanuLec. 

TrOCboa  mlnanif  Lec- 

Dtj. 
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patniale  DeJ. 
variogatnm  Say. 
vsntoolor  Lec. 
anlOBtom  Lec. 
■ngnUferum  Lec. 
cantiim  Lec. 

e  Ojllh. 
4-inaoiilatn: 


HAT.TgI.IDa. 


■  Anb. 

boiaalla  Lec.  M. 

oribrarloa  Lec. 

Cnamtdotoa  edentnltu  Lec. 

DTTI8CID.S. 

Hydiovatns  onapldatua  Oerm. 
Hydroporna  iunqnalia  Fftbr. 

ConwxuB  Aub. 

tnrbidtu  Lec. 

nabUns  Lec. 


Hydroponu  gnnailns  Aub. 
.Say. 
Cr. 

fUvlooIlla  Lec. 

Totundatua  Lea 

BTlMoatriatua  DeG.  A. 

nndnlatna  Ray. 

mlxtnsliec 

modoatns  Aub. 

dlohroiuHelBh. 
Hydroponu  amariouiiiB  Aub. 

tartailciu  Lec. 

trlatls  Payk. 

oblitns  Aub. 

GonoldeuB  Lec.  H. 

laooaphlUmw  Lec  n.  Bp. 
Snphla  ■amlpmictatTia  Lec.  a.  sp. 
LaooophOus  macttlosiia  Oeim. 

fudatoB  Aub. 
AciUtia  aendanloatiH  Aub. 
Tbennoiieotoa  baaUarla  Hut.  A. 
araphoderea  olnerana  LiUD.  H. 
Hydatlcus  atagnalla  Fab.  H. 

-  ploena  Lec. 
Colynbetva  aovlptllla  Harr. 
Dytlaoaa  HurlaU  Eby. 

bacivanbJa  Say. 
Rhantna  binotatna  Harr. 

toatoa  Lec. 
nybluB  plcipas  Eby. 

blguttnliu  Qerm. 

ftateronlua  Lec. 

Ignarua  Lec.  H. 
Matna  bloailnatna  Bay. 
Coptotomna  IntOTrogataa  Fab. 
Copelatna  glyplilcna  Say. 
Ilybloaoina  bl&utnm  Kby.  H. 
Gaurocljtea  dlalntegratiu  Cr.  A. 

aemlpunctatna  Kby. 

OToldena  Lec.  H. 

pnnctnlatna  Anb. 

gagataa  Aub. 

aTItZNID.S. 


b,Goo(^lc 


T878.] 

DinentSB  °r>''"l11»  Aub. 
GttIiiiib  frBtomiu  Coup. 

tBneolna  Lee. 

Umt>atiu  Say. 

vantralli  Kby. 

maculiventris  Lee 

picip«B  Aub. 

mlnntiu  Fab.  H. 
HTDROFHILIDJS. 


»8ay. 
M  Gjllh. 

ap.  Dear  lacnabia. 

two  new  epeciea. 
Hydroohna  aqoamilar  Lee. 

two  new  ap. 
HydreBoa  penaylvaaloa  Ew. 
Hydropbilna  ovataa  Har. 

triMignlaria  Say. 
TropWwnaa  nlmbatua  Say. 

glabm  Hbst. 

mlxtiuLec. 
HydrochaiU  obtiwataa  Say. 
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Cetoyoa  analfl  Er. 

two  unnamed  apeciCH. 
Ciyptopleaniin  Tagons  Lee. 

TRICH0PTER70ID2. 

NoMldlom  Mueiicanam  Mots. 


Ctuataithila  pallida  Lee. 
PbiUiydnia  oeboloaiu  Say. 

blfldoB  Lee. 

ocbraoena  Mela. 

•  Bay. 

fimbilatua  Melsli. 
Hjdroblna  fatoipes  Linn. 
dlgMtoa  Lee. 

•  Say. 
«Lec 
s  Lee.  D.  sp. 
Cyclonotnm  astriatnm  Say. 
C«royoi)  flaTtp«B  Er. 

lutviciilaie  Zimm. 

St. 

ooeUatnm  Say. 
nnipuDotatnin  Linn. 


Unaatom  Lee? 

ap. 
FtUium  CoUanl  Mkl. 
Bmloma  fiUoorols  Fairm. 
Trlobopteryx  aapera  Uald. 

parallala  Mots. 

DohmU  Matth. 

HaldBmanl  Lee. 

several  unnamed  species. 
Ptaiyx  baltaata  Lea 

ILBp. 

PUnella  quecoua  Lee. 

STAPHYUNIDJL 


Falagrla  clngnlata  Lee. 

bUobata  Say. 

dlfloeota  Er. 

veniiBtala  Er. 
Ho^andila  latetalia  Melsli. 
Somalota  trtmaculata  Er. 

aualia  0rav. 

Uvldlpannla  Mannh. 

numerouB  unnamed  Bi)eeies. 
Flacnoa  ap, 

Calod«ra  seTeral  speeice. 
Bolltoohara  sp. 
Myimedonla  ap.  A. 
AtemalM  cavtu  Lee.  A. 
Aleochara  lata  Grav. 

braofayptora  Fourc. 

.niUda  Orav. 

several  unnamed  species. 
O^poda  several  apeeiea. 
PhlcBopora  sp. 
OUgota  padallfl  Lee. 

two  unnamed  apeeiea. 


b,  Google 


Hul)banl  utkI  Schwara.] 


OyropluDiia  vinnla  Er. 


fUvloomls  Helab.* 

coinucnla  Er. 

BociaEr. 

eeversl  unnamed  species. 
Mjllmia  foBC^MniUs  Kr. 

dnbia  Er. 

one  unnamed  species. 
Dlnopsla  (unaricBnaa  Kr. 

myllsnoldes  Er. 
(Numerous  uodelenniDed  geuera  of 

Aleoobaiini). 
TacMnns  numuonius  Qrav. 

repandiiB  Horn. 

lurid™  Er. 

canadsusiB  Horn. 

fimbriatna  G  rav . 

SchwarsU  Horn.  Paw  Paw. 

frlgidiis  Er. 

olroamcliictua  Mkl. 

nltidiilotdaa  Hora. 
TaoliTponu  macalipaiuila  Lee. 

elBEUi*  HorD. 

jocoana  Saj. 

dayiomellDiia  Linn. 

tumusEr. 

brannraaFab. 
CilM  sllpholdM  Linn. 
Brobomna  ventrlcndns  Say. 
ConcMoma  Uttorsvni  Lion. 


Qrav. 
Payk. 


leEr. 
oploum  Sny. 
Bcriptum  Horn. 
Bolitoblna  nlger  Grav. 

dlmldlatuB  Er.  var.T 
clji^ulatua  Mannlk. 
cinctlcolllB  Say. 
antlciia  Horn, 
pygnuena  Fah. 
triootatna  Er. 


aGra 


«"  [Aliilll!'. 

Bryoponu  mlMcens  Ler. 

Tar.  teataoona  Lee 
MyoatopoTTW  lepldoa  Er. 

Inddnlna  Lee. 

oonaoraLec. 

aaLciTicainia  Er. 

plotos  Hon. 
HabroceroB  ScbwarsU  Hom- 
Acyloptionu  fUvlcollla  8acbe«. 

pionns  Er. 
Betarothopa  fnmlgattu  Lee. 

puslo  Lee. 
QuBdlu*  fulBldtu  Fab. 

lEDvigatna  Oyllb. 

vemlx  Lea 

CBpaolnua  Qrav. 

molocblnoa  GruT, 

five  unnamed  species. 
Creoidkilna  viUosoa  Grav. 
L«latotropbiu  ctngolatna  Grav. 
BtapbyUuna  macnlomia  Grav. 

vnlplnna  No  Mm. 

fouator  OraT. 

tomentoraa  Grar. 

olmiBinopteTiia  Gmv. 

vlolacena  Grav. 

varipea  Sachse. 

cnaarana  Cederb. 
OcypUB  ator  Gmv. 
BeloDucbua  formoaiiB  Grar. 
FUlonthua  oyauipeiuiia  Pabr. 

timbratUlB  Grav. 
bepatlcoa  Er. 
blandna  Grav. 
latnlna  Say. 
niger  Melsh. 
■ojbaUrtna  Nordm. 
dsbilia  Orav. 
lomatna  Er. 
ftUvlpea  Fabr. 
brunuena  Orav. 
aterrlmna  Grev. 
balUmoraialB  Grav.  Ealama- 

aploalia  Bay. 


b,Goo(^lc 


IS7S.]  ^ 

PhUonthiu  aobrimu  Er. 

pSBdoroides  Lee. 

clneraaoenB  Omv. 

several  unnamed  species. 
XanUioUnna  oephaliu  Say. 
isQrav. 
■  Melsh. 

obBomns  Er. 
IieptaoliiiiB  two  D.  sp. 
Zi«ptolliMia  longicoUI*  Lee. 

mp. 
Baptollmia  plUoomla  Psyk. 

Plymouth, 
Dioobua  Schamnll  Kr. 
Itatbroblnm  giaade  Lee. 

pnoctnlatntn  Lee. 

angnlare  Lee. 

prmctloollB  Kbj*. 

■tmllttLec. 

annatnm  8aj. 

nigrum  Lee. 

Mnne  Lee. 

longtaaoQlnm  Orev. 

OolUre  Er. 

several  unnamed  species. 
Cryptoblnm  badium  Orav. 

bicolor  Orav. 

pallipea  Orav. 

latebricola  Nordm. 

flavlcoiiie  Lee. 

cribratain  Lee. 
SHllonamdlB  Lee. 

angnlaria  Er. 

dentatuB  Say. 
Scopeens  exlgniiB  Er. 

Tour  or  five  unnamed  speeies. 
Iilthochaila  coTtloliui  Grav. 

conflneii*  Say. 

oohr^cea  Orav. 


fHuhbord  and  "cbwara. 


Pwderaa  palootii*  Aiiet. 
Falamlniu  tMftactnu  Er. 

nomudls  Lee. 
BtenoB  Jtino  Fab. 

eryttiropas  Meleli. 

femorattu  Bay. 


•  Er. 


SuniTiB  proUxoa  Er. 

UneartoEr. 

btuotato*  Say. 

longliuonliu  Hannb. 

br«vip«nnla  Aust. 
P«edenu  Uttorarlo*  Omv. 


Er. 


apeciee. 
EueHtbettu  ameilcanaa  Er. 
Bdapboa  nltidna  Lee. 
OzTponia  leniaTBliB  Qrav. 

vlttatuB  Orav. 

latoTBlla  Orav. 
Bledlas  saniUMmgiiiaiu  Lee. 

ftunatna  Lee. 

analls  Lee 

a«Hmnu  I  Fauvel. 

annnlailB  Lee. 

emargliiatiu  Say. 
OzTteloa  aonlptua  Orav. 

mgoaoa  Er. 

inaignltoB  Qrav, 

pensylvanlctu  Er. 

nitidolTia  Orav. 

KzlgnTiB  Er. 
Thlnoblna  biacbypteTiM  Lee, 

fimbilataa  Lee, 
TrogopbloBiu  latlooIUa  Lee. 

aioifer  Lee, 

i-pnnctatns  Say. 

numerous  und escribed 
ep«cieg. 
ApoosUoB  apluerloollla  Bay. 
Antbopbagns  vsrUoalla  Say. 
Acldota  awboarlnata  Er. 

■eriata  Lee. 
Oloplmim  rotoDdloolle  Say. 
'   two  unnamed  speciea. 
Coiypbliuii  notatmn  Lec. 
OmaUmn  eeveral  unnamed  sjieeies. 
PhlcnonomiiB  oonvexu  |  Ziinm. 
Frotimw  parvnbis  Lec. 
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SlaBonlmn  amorloanain  Helsta. 
EleuBis  pallidas  Lcc. 
bLec. 


Psendopafa  sulcata  Newm. 
UlcTopeplns  teasemla  Curtis. 


Ceopb^na  mfml'l"  Lee.  Plymouth, 
Cediiu  Bpinoana  Lee. 
Tmaslplionu  cailiuitiu  Soy. 
CteniatOB  plcmw  Lee. 

21inni6niuiuil  Lt^:. 

conaobiliiaB  Lee. 
Tjraa  hmneiall*  Aub. 
Pselaphns  ZblchBoni  Lee. 
Tychns  minor  Lee. 
BythlniM  xonatiu  Br. 
Bijuda  coajimota  Lee. 

Brandelii  Horn . 

dentata  Bay. 

pnncticolliB  Lcc. 

•cabra  Brend. 

TUblcTUida  Aub. 

two  duubtAil  specicB. 
Decartliron  abnonne  Lee. 

loDgnlum  Br. 

fonnloetiLec. 
Batriaiu  slmplaz  Lee.  a.  »p. 

Sdiaumli  Aube. 

globoaoa  Lee. 

•pretu*  Lee. 

liuMticoUia  Aub. 
Rhexiiia  luacnlptus  Lee. 
Trlmlmn  dnbinm  Lue, 

americauitm  Lee. 
Buplaotns  Inteiraptaa  Lee. 

arcnatua  Lee. 

oanalionlatos  Lee. 

imtogei  Lee.  n.  sp. 

otinltna  Brendel. 

BILPEaD.SI. 
NecrophoTua  marBliiatua  Fiibr. 


IVaoTophonia  Sayl  Lap. 

poatolatiui  Herecb. 

americanoa  Oliv. 

OTbiooUia  Bay. 

tomentoaua  Web. 

Te^iilloldaa  Hbst. 
Silpha  BmiuamBziaia  Fab. 

lappooica  Hbst. 

noveboiaceuaia  Forsl. 

Itueqoalia  Fabr. 

anunioaua  LIdd. 
Cholera  opaoa  Say. 
Ptomaphapia  bntimaipeiHiia 
Maanh. 

conaobTiniis  Lee 

oblltUB  Lcc. 
Catopomoiphaa  bnusliydenia  Lee 
Colon  dentatnm  Lee. 

three  unnamed  species. 
Hydnobiiu  snbabrlatna  Lee 
Anlaotoma  altomata  MeUU- 

punctoatclata  Kby. 

CollaiisLec. 

obsolMa  Lec. 
Cyitoaa  ogana  Lee. 

pldpenuia  Lec 

ap. 
Colenls  Impunctata  Lec. 
Aglyptna  lEBvla  Lee. 
Llodea  diacolOT  Melsb. 

dichroB  Lee. 
Acathidium  onlacoldM  Beaur. 

globaUle  Lec.  n.  ap. 

exiennm  Melsli. 

polltuin  Lec 
Clambns  pnbemloa  Lec 

glbbnlns  Lec.  ■  " 

BCYDUAN  IDS. 


ScTdnueniu  peifoiatna  8i 
maglateT  Lec. 
QavltaTsia  Lee. 
foaalgsT  Lec 
capiUosnlaa  Lec. 
raana  Lcc. 
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olavipw  Say. 

MoolorLec. 

■aUnrntor  Lee. 

latniwLec. 

several  unnftmed  species. 

COR7I.OPHID.&. 

OiHiopenu  gUbar  Lee. 

acnteUaria  Lee.  n.  sp. 
Conrtopbna  marEiiiiooUla  Lee. 


Serloodema  fLavidna  Lee. 


Sadniii  iBflOlatiim  Say. 
InuatQin  Lee. 
mlaeUam  Lee. 

SCAFHIDIIDJEl. 

Bcaphldiom  4-Bnttatiim  Say, 

var,  4-piiatiilatniii  Say. 

var.  picenin  MeUb. 

VHr.  oblltetatmn  Lee. 
Bseocera  oonooIoT  Fab.* 

aploalla  Lee. 
Scaphlsoma  oonvexnm  Ssj. 

antnralB  Lee. 

tmnlnatnin  Melsh. 

pnsilluiii  Lee. 

n-ap. 
Tojddlmn  caflunaroldBs  Lee. 

oompreaaum  Zioim. 

IiATHRIDIIDJB. 

Stepbostetbus  (n.  g.)  Uratna  Leo. 
Latbridina  caiinatus  Oyllh. 

mlnntua  LI  an. 

■nacnlatoa  Lee.  n.  sp. 

opacnloa  Lee.  n.  sp. 

lattooUlB  Lcc.  n.  sp. 

dnpUoatna  Lee.  a.  sp. 

fiUfoimis  Aub. 
CortloariB  aetrlcollla  Lee. 


IHubb&rd  and  Bchvnrx. 

CottloaTla  delfltM  Hannb. 
mgnloaa  Lee. 
aenata  Payk. 
elongata  Gyllh. 
amaricaua  Manoh. 
angolails  Lee. 
oavlooUia  Lee. 
pnmlla  Melsb. 
ptotaLec. 
three  UDDained  apecicB. 


DermeaMa  nnbilna  Bay. 

muooraua  Lee* 

lardaiioa  Linn. 

talpbma  Mann,  (introduced). 
Attagenna  pelUo  Linn. 

tnegatoma  Fabr. 

longnlna  Lee. 
Trosodonna  taiaale  Helsb. 
Ciyptorfaopalnni  mflcome  Lee. 

bsemorboidale  Lee. 
Antbrenoa  tboraolcnia  Helsb. 

varina  Fabr. 

mnaeomm  Linn. 
OrpbUna  ater  Er. 

BNDOM  y  CHID.S. 

ZiTcopeidlna  fenugliiea  Lee. 
MyceUna  perpnlcbra  Ncwm. 


Tittata  Fabr. 
Bndomyobna  blgnUatoa  Fab. 
Rbanla  nnlooloT  Ziegl. 
Pbymapbora  palcballa  Nenm.  A. 
MycetEBa  biita  Helali. 
Rbymboa  minor  Cr. 

MTCETOPHAaiD2I. 

Mjroetopbagtia  ponotatna  Say. 
flexuoBoa  Say. 
obaoletos  Melsb. 
bipoatnlatua  Melsli. 
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M;c«tophagaspli)rlpuiictatuB  Lee. 
TilphylliiB  hnmeralia  Kby. 
Utargtu  tob^apUotos  Lee. 
6-pimotataa  Say. 

■  Bny. 
Typheea  fomata  Lian. 
Dlploc<Bliia  bniimeiis  Lee. 


SPUXNDIBJB. 

Odontosphindiu  dentlcolUa  Lee.  n. 

g.  and  ep. 
Sphlndua  anwricanns  Lee. 
BoryBphiiidns  hiitna  Lee.  d.  g.  aod 


CIOIDJB. 

CIa  orebenliiiua  Mell. 

brerisetosiu  Cr. 

ftuclpea  Mell. 

three  olher  species. 
Buneartliron  Mellyl  Hell.! 

several  other  speeies. 

BROTTUD.S. 

IiamgnrU  Mosardl  Latr. 

graollla  Newm. 
Dacne  4-iiiaoiilata  Say. 
Hypodaoue  pnootata  Lcc.  A, 
Megalodaoue  foadata  Fab. 

iMToa  Say. 
IschyroB  4-ptinotatna  Oliv. 
Myootretna  sangnlnlpwrnitn  Say. 

pnJohra  Say. 
Cyrtotriplaz  humeralla  Fab. 

an|;iilata  Say. 

nnlcolor  Say. 
Triplax  fostlTa  Lcc. 

thoraoloa  Bay. 
flavlcolUa  Lae. 

CRTPTOFBAatDM. 

AntlMrophacua  ochiacena  Melsh. 


J-'  (April  H, 

CiTptopbagna  ceUaria  Scop. 

CTOcena  Zimm. 

crinitos  Zimm. 

DOdangvlns  Zimm. 

several  unnamed  species. 
ParameooBoma  anratnin  Oyllh. 

n.  ap. 
Tomanu  pulobelliw  Lee. 
Atonarla  opbippiata  Zimm, 

numerous  unnamed  species. 
BphlatamoB  aploalla  Lee. 
Telmatoplilltta  americ«aii*  Lee 
IiobflniB  ImpiBflana  Lee. 
SllvBUTiB  advona  Wsltl . 

snrinainaiiBlB  LioD. 

bldantatna  Fab. 

plaaatDa  Germ. 

var.  cosnatiia  Lee 

rvctna  Lee. 
Haualbioa  dentatua  Melali, 
Talophonna  vslox  Hald. 

CUCU  ilDXL 

Catogenna  rnfiu  Fab. 
Cnonjna  clavipas  Fab. 
Pedlaooa  dapraanu  Hbet.  H. 
Latbropna  TAmaUa  Lee. 
Lamophlomia  blgnttatos  Sa]>. 

Easdatna  Helsb. 

taotacen*  Fab. 

adnatna  Lee. 

convexnloa  Lee.  n.  sp.  H. 
NaTthDcliu  grandloapa  Lee. 
Brontoa  dnbloa  Fab. 


Iiyotna  planiooUia  Lec  H. 
opaooloR  Lec 

COItTBIID^r. 

C03cela*  guttnlatna  Lec . 
Ditama  4.^iittata  Bay. 
Synohita  nigrlpemila  Lec 

pamla  Qu^r.  A. 
Anlonlmn  paraUelopipeduin  3«^ 


b,Goo(^lc 


J8TR.I 

ColycHnm  lineola  Ssy. 
BottiTideiM  enniiiatns  Bay. 
PbUotheimtu  glabilciiltu  &ec. 
Ceiyton  OBataniim  Say . 
var.  imloolor  Ziegl. 

RHTaSODID.S. 

RhyBaocle*  «xaimtiu  111. 

BHIZOPEUOIDJ3. 

Rhlioplustia  btptmotatoa  Say. 

MOHOTOMID2L 

BBOfarfdlmn  ophlpplgemm  Germ. 

■brlolatnm  Reitter. 
Monotomk  folvlpoB  Heleh. 
plolpas  Hbst, 
ain«ric(uui  Aub. 
parallels  Lee. 

TROQOBIT1U.S. 

Nemosoma  psrallaliun  Mcls. 
Teoebrioidm  cartloaUa  He1ib. 

oastanea  Melsh. 

oonaMelsb. 

blmaonlatB  Heleh. 
Calitya  Boabra  Tliunb. 
Thymoliu  fulgidiis  Er. 

KlTlDlJhJDM. 

Byturaa  onlcolor  Say. 
CercQS  abdomlnalla  Br. 
Brachypt«pu  oitlctB  Pabr. 
Colaatoa  ■omltaotOB  Say. 

nnlooloT  Say. 

tninoatns  Rand. 
CaipopUloB  nlgei  Say. 

bractiTptenia  Say. 

dlBcoldena  Lee. 
Bpnraaa  belvoU  Er. 
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Bponsa  nifii  Say. 

Briohaonil  Reitter. 

Irwrtinw^a  StIirtD. 

avafa  Rand. 

txuuoatolla  Mann. 

OTBta  HorD.  n.  sp. 

peltoldM  Hon),  n.  sp. 

UbUlaEr. 
Nltidnla  blpostulata  Lian. 

^csao  Say. 

Tar.  tanmeraUa  L«c. 
Pronwtopla  S-macalata  Say. 
Iioblopa  nudnlata  Say. 
Omoalta  colon  Linn. 
Phenolla  groaaa  Fab. 
BteUdota  S-moonlata  Say. 
Thalycra  conoolor  Lee. 
CrUodaa  blplaglatns  Lee. 
Cyobramoa  adtutna  Er. 
AmpblcioHna  cillattu  01. 
PaUodea  sllacena  Er. 
Cybocepbalna  nigrltolna  Lee. 
CiTptarcha  ampla  Er. 

stzlgata  Fabr. 

Ilttirata  Lee. 
Ips  4-Buttatiia  Fab. 

obtoaoa  Say. 

sangninoltfiitm  01  i  v. 

oonfliieiuSay. 

PKALACRIDS. 

bna  Melsh. 


OUbnia  OTgott  4  Walsh. 

oonalmillB  Helsli. 

nltldTU  Mels. 
IdtDObnu  Inunaonlatofl  Zinim. 

COCCIHBLLID.B. 

MegUla  macnUta  DeO, 
Hlppodamia  13-puiictata  Linn. 

parentbeala  Say. 
Anlsostlcta  atilgata  Tliunb. 
CoclDOlla  afBnla  Rand.  H. 
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Cooinella  bl&aolata  Linn. 

9-iioUta  Hbst. 

montlcola  Muls. 
Cycloneda  ■auguluea  Linn. 
Ad«UB  blpunotata  Linn. 
AnatlB  IS-punotata  Oliv. 
pBjlloborB  aO-maonlata  Bay. 
Chllocoraa  bivnlnenu  Mule. 
CEiiBiB  pmiila  I^ec. 
Brachyaoantha  anina  Fab. 

IndubltabUla  Cr. 
HTperaapiB  aignata  Oliv. 

proba  ^y. 

bigemlnata  Rand. 

nndalata  Say. 
Soymniia  punctatUB  Helsh, 

termlnattu  Say. 
■  Huls. 

ochrodoTus  MuIb. 
oerricalla  MuIb. 

punctum  Lee. 

n.  ap. 
Pentllla  mlaella  Lec- 
Cooddnla  lepida  Lee. 


ntntodendron  nuicolor  Say. 
CytUtu  •ericeiu  Forst. 

tilTrtttatua  Melsh.  H. 
ByiThTiB  Biii«ilG*iiiM  Lee. 

oycIophoroB  Eby. 

P«ttlti  Horn, 
litumlchiu  puDctatuB  Loc- 

obocnma  Lee. 

PBBPHBinD.S. 
Paapbenna  LecoDtei  Lea 


Blmls  blcarinatiiB  Lee. 
Ancyronyx  vaiiegatns  Ocrm. 


Hololepta  IbaaalMla  Bay. 
Hlatei  merdarina  Hoffm. 
Intemiptiia  Bean  v. 
Er. 

abbrevlatafl  Fab. 
olvllls  Lee* 
d«piitBtor  Say. 
fbrUTua  Lee. 
ooTtataa  Lee. 
blmacolatoa  Linn. 
16-rtiiatna  Say. 
•  Payk. 

anbrotimdiu  Say. 

oarollnnB  Payk. 

Iiooontei  Mara. 

coaictatoa  Lee. 
Bplenu  elUptlona  Lee 
Tribalof  amerlowina  Lee 
Onttaophllna  altematna  Say. 
ParoDudna  tsqiulia  Say. 

blstrUtiu  Er. 

•emtaroJum  Er.  A. 
Sapiinna  rotrmdatna  Kug. 

dlstingaBiidns  Mara. 
a  Payk. 

apharoidea  Lee.  H. 

fratonraa  Bay.  H. 

itumcTu  Say  II. 

pabnelia  Lee. 
Teretziua  amerfoauua  Lee. 
Plegadema  banavonna  Say.  H. 
BaoanloB  punctUormla  Lee 
Actltna  «xlewiB  Er. 

Btrigosna  Lee 
.Sletaa  politna  Lee. 

BimplBz  Lee. 

LDCAKID^L 


b,Goo(^lc 


Iiocauati  pladdoB  Say. 
DoTooB  panQlelna  Bay. 
PUktyceiua  querona  Web. 


Camcbns  ptcena  Web. 
FaaoaloB  oomnttu  Fab. 

SCARAB2IID2I. 

Cantbon  TlgUana  Ivec. 
ChoBridinm  hiateroldea  Web. 
CoprlB  anaglyptloiui  Sny. 

miniitai  Dr. 
Ontbophllus  Hecate  Pxnz. 

Jbuiis  var.  striatos  Beauv. 

penaylVBnicnB  Har. 
Apbodlns  iMaor  Lidd. 

plngoia  Hald.  H. 

a  Mele. 


granailna  Liiin. 

vittatnaSAy. 

InqnlnatoB  Hbst. 

lentoa  Horn. 

Bteiooroeoa  Helsh.* 

bicolor  Say. 

oblongiu  Say . 

hnmeralla  Lee. 
Dialytos  strlatnltu  Say. 
Ataealoa  Imbrioatna  Helsh. 

gracilla  Helsh. 

BteicoratoT  F«b. 

abdltna  Bald. 
.SgUUa  lacnMriB  Lee. 

confaita  Horn.  H. 
Bolbooeraa  &rctaa  Fab. 
OdontsBoa  filloomla  Say. 

comlgerua  Melsb. 
OAObnpea  aplendldna  Fabr. 

aamiopaeiifl  Jek. 

Egertel  Germ. 

Blackbpmll  Fabr. 

Balyl  Jek. 
moagna  obacnma  Lee,  H, 
ClcBotoa  aphodioldea  III. 


•JO  (Hubbard  Bod  Schwarz. 

Ttox  anlatzUtns  Beanv. 

Bordldna  Lee.  * 

aqnalla  Say. 

aoaber  Linn. 
Hoplia  trifMolata  Say. 
Dlohelonyoha  elongata  Fabr. 

foaonlH  Lee. 

alblcollla  Burm.  H. 
SailoaTeapertlna  Schll. 

trlatia  Lee.  1 

aailoaa  III. 
MacrodaotrloB  subapinoana  Fabr. 
Dlplotazla  aordlda  Say. 

froDdlcola  Say.  A. 
Bndioaa  qneroos  Ed. 
Lachnootaiiui  fdtUla  Lee. 

fnaoa  Frohl. 

fratema  Harr. 

olUataLec. 

tUiticTaa  Kd. 

biianta  Kn. 

oioDiilata  Friihl. 

trirtla  Fabr. 
Strlgodeima  arbArlcoLa  Fabr.  ' 

Pelldnota  ponotata  Linn. 
Cotalpa  lanlgera  Linn. 
Iilgyroa  rellotoa  Say.  ' 
ZylorTOtee  Batyins  Fabr. 
Eniyomia  tnda  Linn. 

Mslda  Fabr. 
Osmodsnna  acabia  Beauv, 
Gaorimna  maculosua  En.  H. 
Trioblns  plger  Fabr. 

nfflT^fff  Qory. 

vlrldolna  Fabr. 


Chaloophora  vtrglnjeiiala  Dr.  H. 

oampeetila  Say. 
DloMOa  dlvailoata  Say. 

oboonTB  Fabr. 

aapetata  Lap. 
PcBcOonota  cyanlpea  Say. 
BapresUa  coiwolaiia  Gory  H. 
ia  Say.  H. 
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BupreaUa  bacUta  Falir.  H. 

■triata  Fabr. 
Mebmophlla  longipe*  Say  H. 

fnlvognttata  Harr.  H. 

Tlildloomla  Saj. 

Tlrldi&ona  Gory, 

qnercata  Fabr. 
CliiTsobotlula  femorata  Lee. 

dontlpefl  Genu.  H. 

e-algnata  Say  H. 

■citula  Gory. 
Actanodva  aoonils  Say. 
AomMOdarB  polotulla  Ubsl. 

cnlta  Web. 
AgrllUB  mfiooIUa  Fab. 

toiqnatoa  Lee. 

la  Gor.  H. 

bUlnratas  Web. 

aontlpeiiiUa  Mannh.  H. 

plombana  Lee. 

poUttU  Say. 

egenna  Gory  H. 

pntUlna  Bay. 
Tapbrooeraa  BracUla  Say. 
Braclija  ovata  Web. 

eeroaa  Melsb. 
PachTaceJna  pnrpnretw  Say. 
•  Say. 


TtuoMiw  aliunu  Bono. 

pnnotatoa  Boon. 

ChevTolaU  Bono. 

oonatrlotor  Say. 
Drapetaa  gBmlnataa  Say. 

BLATERIDJU. 

Tbaiop*  obllqua  Say. 
Dsltametopna  (uucBuloomia  Say. 
Dromeeolus  cyUndrlooUla  Say.  * 
Fornax  bicolot  Mclsli.  A. 
caloeatna  Say. 


too  (April  It 

Miciorhagns  bninenlla  Say. 

tiiaiigiilaria  Say, 
Nmwtodea  penvtraiia  Lee. 
Adelooera  ImpraooicoUla  Say. 

dlBcoldcB  Web. 

BTiroiata  Say. 

obt«cta  Say. 
Alaaa  oonlatna  Linn. 

myopa  Fabr.  • 

CatdlophOTua  amlctua  Melsh- 

faaeattatna  Lee.!  H. 

oonvaxohu  Lee  H. 
CrTptohjrptraaabbrevlata*  Say. 

choda  Say. 

pectoralla  Say.  A. 

obliqnatalnB  Melab. 
Blator  nigticoUla  UbsL 

Unteua  Say. 

dlsooidmw  Fab. 

•emloiiictaa  Rand. 

vlUoana  Lee.  A. 

apioatoa  Say. 

■ooei  I.ec. 

iuBoatiu  HeUlu 

podalla  VoBii. 

DlgrlnnB  Payk. 

■anpni n< pawrti*  Say. 

mbrioiu  Say. 

obUqaua  Say. 
Draatetloa  donalla  Say. 
MoDoorspldlna  anriCoa  Say. 
Iiodloa  abniptas  Say. 

attannatna  Say. 
AsriotM  maacoa  Say. 

pnbaacana  Melsb. 

foooana  Lee.  Lake  Huron. 

Btabllia  Lee. 

oblOQgtcoIlla  Helsb. 
Doloplna  lateialla  Escbscb. 
aiyphoi^xreotlcoUia  Say.  ?  A. 

taataceoa  Melsb.  1 
Helanotna  depreMoa  Meleb. 

Iteooardi  Lee 

•OTobiooUia  Lee.  H. 

caatanipea  Payk. 
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Mtfanotns  oommanlB  Gyllh. 
(  Melah. 
■  Ubst.  ? 

anrifer  Lee 

grtseoB  BeauT. 

plAbOjasLec. 

baBiUarlsLec. 

•gonns  Say. 
Campjrlna  danticoraia  Ebjr.  H. 
Fl^obliiB   angolnna  Lee.   Lanaing 
AthonaBrightwalU  Kby. 
Lee. 
■  Say. 

fManlaite  Lee. 

■capnloilB  Say. 

re&«ziia  Lee.  A.  H. 
SeiiooBomna  viridanaa  Say.  A. 
Oxygoniu  obosiu  Sity.  A. 
CorymblteB  virena  8ch.  H. 

TcnuLlis  Bentz.  Lansing. 

teoaelatus  Linn. 

cyUodrifoimiB  Hbat. 

pyirhoa  HbBL 

•olclcolUa  Say. 

blMoglyphloiu  Say. 

metalllotiB  Germ. 
Asaphea  baiidltu  Say. 

memnonltu  Hbst. 

bUobattu  Siky. 

DASCIZ.LIDJXL 

Dloranopaelaphaa  tboraclcna  Zcigl. 
Cypbon  palllpas  Lee. 

fnaclcep*  Eby.  H. 

pioen*  Lee. 

nebuloana  Lee. 

modaatna  Lee. 

pnallliia  Lee. 

mfioollia  Bay. 
PrloDOoyphon  dlaooldena  Say. 
H»lodea  pnloheUa  Gu^r. 

thoraoloa  Gu£r. 

explanata  Lec. 
Sdrtea  tlblaliaOu^r. 


[Habbard  and  Scbwara. 


moilo  Lee. 
stTtgoanaLec 
tsatacena  Lec 
pnnatalatna  Lec 
FtUodaotyla  aonlooms  Say. 

LAMFYMDJE. 

Caloptoron  tTplonm  Newm. 

Tar.  aptcale  Lec. 
Om  ooodnatoa  Say. 

thoraotoiu  Rand. 

■cii4>tUia  Say. 

Fab.  H. 
Say, 

Iiuefdota  atra  Fabr. 
Photliina  oorraacns  Linn. 

nlgricana  Say. 

angnlatna  Bay. 

borealls  Rand. 

looUei  Mels. 

angnatatriB  Lec.  H. 

ardena  Lee.  - 

Lec. 


Pfaotiula  penaylvanioa  De  Q. 
Phauaia  Inaccensa  Lec.  d.  ap.  H. 

TBLBPHORIDJS. 
Cha^iliognfttb mi  marglnataa  Fab- 
Fodabnia  trlcoatatna  Say. 

fUvloolIla  Lee. , 

modeatca  Say. 

j^ia^*trt«  Fabr. 

mgoaiiliu  Lec. 
TelephoTiis  enMTatua  Lec 

oaroUnna  Fab. 

angnlatna  Bay. 

llneola  li'ab. 

reotna  MeUh. 

cmralia  Lec. 

dlohraua  Lec? 

InMcoIlla  Germ. 

•cltaliu  Say. 

villa  Lec 
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TelapboniB  frudnl  Bay. 

lotundlcollla  Say. 

tabercnlatns  Lcc. 

bUlnoatuB  Say. 

llmbatns  Lee. 
Sllla  percoinls  Say. 
Maltbode*  concavna  Lee. 

tnmavenns  Lee. 

exlUi  Melsh. 

fragUla  Lee 

parrnliu  Lee. 


Collop*  4-iiuicalataa  Fabr. 

vlttBtTO  Say.  H. 
AnUiooomiis  Bricbaonll  Lee 
Paendebeena  bicolor  Lee. 

oblltuB  Lee. 
Attalua  toimiiiBllj)  Kr. 

palUfironB  Mola. 

PcMlti  Horn. 

monilna  Lee. 


Cymatodera  Inomata  Say. 
Prlooara  oastanea  Newm. 
Tiiohodaa  NattalU  Kbj. 
dema  nlgripes  Say. 

nlErifrona  Say. 

tboracdcna  Ollv. 

dnbloa  Fab. 

aangolnena  Say. 
Hydnooera  liTUiieralla  Say. 

pallipeimia  Say. 

Tertlcalia  Say. 

tablda  Lcc- 

longlcoUla  Ziegl. 
IPb^lobeenna  dialooatoa  Say. 
OrthopletiTa  damlcornla  Fabr. 
laBiicoblna  mbidna  Lee. 
Coiynotw  vlolaoena  Lisn. 


LTMEXTUDJB. 


Hylecmtna  Ingnbria  Say. 
Mloromalthus  debilla  Lee  d.  f.  ud 


Cupea  oapltata  Fab.  Ealamazoo. 
concolor  Westw. 


Ptdnna  fni  Linn. 

Encrada  hnmeralia  Helah. 
Bmoblua  mollis  Linn, 
OUgomema  serioasa  He  lab. 
Sltodtepa  panioea  Linn. 
Tilebodeaina  glbboaa  Say. 
HadiobresDttw  mrana  Mela. 

Cailnatru  Say. 

llnoaiia  Lcc. 
Anoblum  natatom  Say. 
Trypopltya  aericens  Say. 
Petallam  blsbriatiim  Bay. 
ZyloUiiTia  mnooreoB  LeeT 

faoatna  Lee. 

Ineubila  Leo.  n.  sp. 
Iiaalodenna  aenlconie  Fab. 
Hemlp^ohna  gravia  Lcc. 

vratrallB  Lee 
Piotiieoa  pnb«mla  Lee 
Doroatoma  palUoome  Lee. 

aetoloamn  Lee 

jncomptnm  Lee 
Cnnocara  ocnlata  Say. 

acymnoldsa  Lee 

Inteimodia  Lee 
FtUlnna  ntficomla  Say. 
Hendeoatomtis  mgOBaa  lUnd. 
Slnoz;yloQ  bldentatnm  Horn.  p.M. 
BoablobaB  aimlger  Lee. 

trancaticolUa  Lee 
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8POND7IiID.S. 


Parandra  bmimea  Fabr. 


^VtUA^^UYf?lf}ffJ 


OrttUM 


abmi 


1  Forflt. 


TragotMima  Hairisil  Lcc. 
Aaemnm  mcMtnm  Ilnld. 
CrlooephaliiB  obsoletn*  Rand. 
Smodlcmn  oacnjlfoima  Say. 
Dnlatiiu  brsTllliiBtia  Say. 
Phymatodea  vailabllla  Fabr. 

varina  Fab. 

maonlloollla  Lee.  n.  ap.  I. 
Chlon  oinotuB  Dr. 
Blaphldlon  Inoetttun  Newm 

TlUoBimi  Fab. 

partdlelum  Newm. 

nuloolor  Ratitl. 
CalUmazyB  fnacipennia  Lee. 
Molorohna  bimBonlatuB  Say. 
Ba^le  niber  Lee. 
CyUene  pletiu  Dniiy. 

Roblnln  ForsL 
CaUoldm  nobills  Say.  H. 
Arhopalua  falmlnaM  Fab. 
Zylatrochas  oolonm  Fab. 

aagittatiiB  Oerm. 

nndulatuB  Say. 
NeocIytoB  oaprva  Say. 

dTthrooephalnB  Fab. 
Clytanthiis  Tniloola  UUv. 
MlCTOclTtiu  gazallula  Uald. 
Cyitophoma  vairucosiis  OUv. 
Eudeiom  picipes  Fab. 

Dlstenla  nn^ata  OUv. 

Deamooems  polUatua  Font. 
Bncyclopa  ommleuB  Say, 
Conlxodera  daoolorata  Harr.  H. 
Acmaeop*  blvlttata  Say. 
Gaorotea  oyanipetmia  Say. 
BeUamlra  Bcalarla  Say.  H. 
Typocsma  velatlnus  Oliv. 

sparana  Lee.  n.  ep.  E. 
Leptnra  c^tata  Newm. 

sebia  Oliv. 


•O"  [Ilubbanl  and  Bchwort. 

I^ptnra  rnbrioa  Say. 

pro^ma  Say. 

vlttata  Germ. 

•pbsriooUiB  Say. 

Tibaz  Nswm. 

aapeta  Lee. 
Psenooerua  anperaotatna  Say. 
HoQoliammiw  aonteUatiis  Say. 

oonfoaor  Kby. 
Dorcaachema  nigrum  Say. 
Ooea  ooolatna  Lee. 
Pleotrodera  aoalator  Fab.  Lahe 

Acanthoderes  deolpl«ns  Hald. 
Iieptostylna  plaaid  orana  Lee. 

oommlxtua  Hald.  H. 

macula  Say. 
BtaiuldiQa  varlegatna  Hald. 

alpha  Say 

olnereos  Lee. 

Xantboxyli  Shimer. 
lalopna  slgnatoa  Lee. 

quercua  Fitch. 

&cetiiaSay. 
Leptnrgoa  ajmrnetdoua  Hald. 
Hypeiplatya  maoulatna  Hald. 
Oraphlaunut  laaclatoa  DeQ. 

pnailliiB  Kby. 
Acanthoolnua  obaoletoa  Oliv. 
Hoploela  nnblla  Lee. 
PoBonoohBTna  mlztns  Hald.  H. 
Bcyroa  daayoema  Say. 
Eapogonlaa  tximeutoaiu  Hald.  H. 

veatttna  Say. 

anbarmatna  Lee. 
Saperda  obllqna  Say. 

cretata  Newm. 

veatlta  Say. 

diacoldna  Fabr, 

trideutata  Otiv. 

lataraliaFab 

mcsata  Lee.  H. 

oonoolor  Lcc. 
Oberea  ooellata  Hald. 

blmaoolata  Oliv. 
Tetiaopea  tetraophthalmna  Forst. 
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BRUCHIDA. 

Bmohna  pial  Lino. 

■IboKnteUatos  Horn. 
dlatlnguendttB'  Horn. 
calTUB  Horn.  var. 
HibUcl  Oliv. 
mTucuIua  5ay. 
Bereral  unnanied  or  new 
species. 

CHRTSOMZ1LZD.S. 

Donaol^  piicablx  Lac. 

tuberoolata  Lilc. 

blrUoolUa  Ebj. 

proxima  Eby. 

anbtilia  Eunzc. 

pub«flcmui  Lee. 

oonAiaa  Lee 

femoralls  Khy. 

juotmda  Lee. 

KlibjlLec. 
BXacroplaa  M«lBheimerl  Lac. 
Orsodaolma  atra  Ahr.  A. 
Zengoplioia  aoatellaiia  Suffr. 

pnbandaCr.  vnr.  t 

varians  Cr. 

ooDMUigniiiea  Cr.  * 
Iiama  bmnnloolUa  Lac. 

bUlnaaU  Oliv. 
Ghlamya  pllcata  Fab. 

orlbtlp«tiiils  Lcc.  n.  sp.  p. 
Exvina  oomperaa  Mannb, 
Monacbos  aaponatna  Fnb. 
CiTptocepbaluB  oongastiis  Fab. 

Tar.  salphntlpennla  Melah, 

[oimoBiu  Mela. 

MUatua  Suffr. 

Utnratoa  Fab. 

Temutna  Fab. 

SchrelbersU  Suffr. 

diapemu  Hald. 

4-inaculatus  Say. 

qoadmplex  Newm. 

oataHna  Suffr. 
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Cryptocephalna  aurattu  Fabr. 
atomua  Suffr. 

Fachybrachya  trinotatns  Helsk. 

M-nlgrtim  Helsfa. 

■ublaaoiatiia  Hald. 

atoQuirlna  Helsh. 

lemoratna  OUv. 

lofanstna  Hald. 

tildeiw  HelBb. 

abdomlnallB  Saj. 

hapationa  Melsb. 
Adoma  vitlB  Linn.  H. 
Zantbonla  lO-notata  Ssy. 

TUloanla  Helab. 
Het«TaaplB  pnbeacena  Helsh. 
Ctuysoctma  anratoa  Fab. 
Paila  6-notata  Say. 
Colaapla  bmnnea  Fab. 

prEDtazta  Say. 

triaUa  OliT. 
Chtyaomala  cUvlcoUla  Kby. 

10-liiwaU  Say. 

■utmalia  Fabr. 

aimilla  Rog. 

elegaiu  01. 

multlButtia  Stal. 

phlladelphloa  Linn. 

Blgibyana  Eby. 
OaOtTophyaa  PoJygonl  Linn. 
pTaM>cnrt*  Fbellandrll  lU.  H. 

vaiipea  Cr. 

obllqnata  Cr. 
FhyUodecta  vnlgaUasfnia  Linn. 
Plaglodera  Bcrlpta  Fab. 
Cerotoma  oamlnea  Fabr. 
Pbyllobrotloa  dooorata  Say. 

dlsooidea  Fabr. 
Iiuperoa  meraca  Fabr. 
Dlabiotica  12-panctata  Oliv. 

vtttata  Fabr. 
Dalenica  amerlcana  Fab. 

SaglttaiUB  Qyllh. 

deoora  Say. 

notata  Pab. 
Tiirbabda  oanadenaia  Eby. 
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HypoUunpato  duldi  Cr.  H. 
CSdlonycblB  gtbbitaiilB  Say. 

vlaiu  III.  var.  scriptlcollla 
Say. 

thyamoldes  Cr. 

G-macolBta  111. 

quercata  Palir. 

actdatia  Mulsb. 
Diaonyoba  Umbioollla  Lee. 

var.  palUpea  Or. 

altemata  1)1. 

trtangnlaria  9ay. 

collata  Fabr, 
Ck^iCodoiB  blniargliiata  Siiy. 

oaiinata  Germ. 

ezapta  Say. 

mlaLina. 

oae  UD named  apetivs. 
LongitatBiia  tnalanaraa  Mulsh. 

teataoeos  Lee. 

Hcveral  unnamed  BpecieB. 
Batopblla  apnila  Lee. 
FbyUob-eta  Zlmmennaiinl  Cr. 

Tlttata  Fab. 

blpnstnlata  Fabr. 

robnata  Lcc.  a.  ep. 
Dlbolla  lerea  Mvlsli. 
Syatena  froDtalia  Fabr. 

tnarginalla  I]], 

Ctopidodera  HelzltiaB  Lidq. 
abrlTetibla  Mcleli. 
Modeert  Linn. 

I  MelaU. 
Mantnra  floTidana  Cr. 
Cbatocnema  dentJcolata  111, 


oon&nlB  Cr. 

mdls  Iiec.  a.  ap.  H. 

ptotsnaa  Lcc. 

flsvlcomls  Lee. 
PayUlodsa  pimcttilAta  Helah. 
Blephailda  ibola  b'oi-Bt. 
BtanlBpa  metaUlca  Fabr. 

coUaiia  Baly. 
Odoutota  aoapiilaria  Oliv. 


Odontota  mbra  Web. 

roaea  Web. 
Htcrorbopala  poicata  Hclsb. 
Fltyaonota  imlpaiictata  Say. 
Caaaida  nlplpea  Uliv. 
Coptooycla  auilDhaloea  Fab. 

eattata  Oliv. 

pnrpurata  Boh. 

olavata  Fabr. 

TEimBRioinn  m, 

Nyctabatea  ponaylTanloa  De  O. 

barbaU  En.  H. 
MorlnoB  Invla  Oliv. 
Cpia  ceramboldea  Linn. 
Haplandnia  femoratoa  Fabr.  Eala- 

concoloi  Lee.  H. 
Sootobatea  caloaratna  Fab. 
Xyloptnoa  aaperdloldaa  Oliv. 
Tenebrlo  obacoma  Fab. 

molltoT  Lina. 


tenebrioldaa  Beau  v. 
BlapaUDoa  nuBBtna  Mcls. 

bttaimptoa  Say. 
DtcBduB  pnnctatna  Lee. 
BcbocarOB  BULdJlosna  Fab. 
Uloma  impreaaa  Helsh. 

mentaUa  Horn. 
Paratenetna  pnnctatui  Sol. 

glbblpennls  Mota. 
Dlapeda  Hydni  Fab. 
Hoplooepbala  biconUa  Oliv. 
Flatydema  excavatam  Say. 

mficome  St. 

amerloaiiiiiii  Lap. 

plcUabrom  Mela. 

•nbCDBtatniii  Lap. 
Scapbldoma  eaneolnm  Lcc. 
Hypopblona  parallelna  Fab.  1 
Pentapbyllna  pallldna  Lcc 
Bolltothenw  bUnrcna  Fab. 
BoUtopbaKua  ooidoola  Say.  H 
Rblpldandms  paiadoxua  Bea 
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Meraoautha  ocmtracta  Beanv. 
BtrongyUmn  tenolcolle  Bay. 
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BjmoBama  pUoaiia  HcIb.  Tar. 

obaouma  Say.  var.? 

pnnctnlatna  Lee. 

nlger  Mela. 

mfipes  Lee.  U. 
Clatola  brevifl  Saj. 

•aiioea  Say. 
laomlra  4-stzlatB  Coup. 
BCyoetophaieB  Haldemaiil  Lee. 

tbveata  Lee. 

tenola  Lee. 

binotataBay.  H. 

loDBola  Lee.  n.  sp. 

loBubria  Lee.  d.  ep. 

marglnata  Lee.  n.  ap.  M. 

graollla  Lee.  n.  sp.  M. 
Capnocbroa  fullgbioaa  Melah. 
Androoblnu  lotalpaa  Lee. 

l4AaRIID.S. 


laSay. 

PTROCHROID.S. 

Frroohroa  flabellata  Fab. 

s  Newui. 
Dendrotdaa  oauadonala  Latr. 
oonoolca  Newm. 

AHTUICIDS. 

CoipfaTTa  ITawnuuii  Lee. 

lupibria  Say. 

lablata  Bay. 

tanninalla  Say.  ' 

alagana  Hentz, 
HotoxoB  ancbora  Hentz. 

monodon  Fab. 
Tamoderoa  luteiraptna  Laf. 


AnUticoB  fannioarlns  I^f- 
Antbicna  Soralls  Paylc. 

dlffioUlaLec. 

BOabrtoepa  Lec 

oATTiniu  Laf. 

■picitnaLec. 

folvlpea  Laf. 

ooraolcna  Lec. 

pallana  Lec.  H. 

eTannlaiia  Lec. 

XylopUlns  plcena  Lec. 
baclatna  Mela, 
aignatoa  Hald. 
baaalla  Lee. 
n-ap.? 

HEIiAIfDRTII>.S. 

Cauib  plagiata  Hela. 

palUpaaMela. 

palUpennla  Lec.  d.  sp.  M. 
Pantbe  obllquata  Fabr. 

plmella  Fabr. 
STUcbroa  pnuotata  Newm. 
Bmmaaa  lablata  Say. 
Melandiyaatrlata  Bay. 
SpUottifl  4-pnatnloBna  Helsh. 
Myatazla  almTUatxiT  Newm. 
Seiropalpna  atriatna  Hellen.  H. 
Dlroeaa  lltnrata  Lnc. 

foBca  Lec.  n.  ap.  M. 
Symphora  Savicollla  Hald. 
Hallomenua  acapulaila  Ucls. 

debllls  Lec. 

aeiiloontlB  Lec.  a.  sp.  M. 
nastrophtu  confinla  Loc. 

blcolor  Bay. 

bUaaelatua  Bay. 

tomeutoans  Say. 
Orcbeala  caatanea  HeUb. 

graoUla  MeLsh. 

MORPBTrTiTT  ^7 

Pentarla  trtfoadata  Melah. 
Anaapla  flaTipaiuiia  Hald. 
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Myr-pgiPTr>« 

Lacconotns  ponctatua  Lee. 

VYTHIDM. 

SalplnguB  viieacen*  Lee. 
two  other  BpecieB.  ? 

RHTNCHITIDJS. 


Caasandra  Lcc. 


var.  coUailB  Oyllb. 
Rhjuohltes  eeneoi  Boh. 

oyanelliu  Lee. 
Fterocolna  OTatns  GjrUh. 

ATTBTiABID.ffl. 


■  mfoSay. 

n.  sp.? 
BffordeUa  tnelwna  Orav. 

sontellarla  Fab. 

liroiata  Lee. 

balttmorenaiaj  Zimm. 

ourgliiata  Mela. 

llneata  Mela. 

nndnl«ta  Mels. 
OlipodM  baWm  Luc. 
Mordelllatond  trlbodaU  Say. 

Intoa  Mets 

oniata  Mcls. 

scapsLuls  Say. 

toataLec 

ploicomla  Lee, 

oanrloalia  Lee. 

folvloollla  MelB. 

linptitlenfl  Lee. 

nlgrioaiu  Mela. 

Euttnlata  Hcllm. 

puBtolata  Mela. 

couvlota  Lee. 

tunbuata  Lee. 

marginaH*  Say. 

fnacata  Mela.  OTIOBHTNCHIDiS. 

Hormoma  undnlatna  Ubler.  Luke 

Fanacopna  erlnaceiu  Say. 
AnameUa  gdsea  HorQ. 
Phyxella  rlglduB  Say. 
Otioibynohna  llEneus  Oil  v. 
Cercopana  ohrrBonbceua  Say. 
FandeletetoB  hllarla  Hhst. 
CyphomliiMia  doraalla  Horn. 

CURCniilOHIDJB. 

ESttonsa  flaveacena  Marsh. 
Ubialla  Germ. 
Dltylna  conilauB  Rand.  Lake  HuroQ    Ithycenu  noveboraMnala  Font. 
Aaclera  mfiooUls  Say.  Pbytonomua  oomptns  Say. 

punotlGoUla  Say.  nlgilroatrla  Gyllh. 

Iiepyma  gemlnatoa  Say. 


Myodltea 'Walahii  Lee. 

Meloe  mglpennla  Lee. 
Maorobaala  uulcolor  Eby. 
Eploanta  Convolull  Mela  U. 

vittata  Fabr. 

clneiea  Forst. 

penaylvanica  De  G. 
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Iilab-Qiiotiis  taberoBOB  Lee.  OtidocoptulOB  Chevtolati  Hom- 

calloana  Lee-  peribratiu  Horn. 

InsBqnaUpeniila  Bob.  Magdalto  hlspoldM  Lee.  H. 

ifl  Say.  borblta  Say. 

s  Bob.  olTTft  Hbet. 

firontalla  Lee.  ullcia  Born. 

latiTucnltia  Boh.  H.  Inconsplca*  Horn. 

Macrop*  oolntna  Boh.  pandTira  Sftf . 

seTeral  unnamed  species.  annicolUs  Sar. 

Bypomoljrz  plnloola  Coup.  H.  pallida  Say. 

Hylobliu  palM  Boh.  H.  Anthooomua  4^bbtu  Say 

oonAuna  Eby.  nebuloaiu  Lea 

FUaodes  Strobi  Peck.  H.  KnteUataa  Qyllh. 

Lixtu  nibelliM  Band.  ■ignatna  Say. 

r«ctns  Lee.  nibldos  l*c 

mncidTW  Lee.  ayoophanta  Walsh. 

conoBvns  Say.  rn^Muala  Ijec. 

OiypldluB  Bqniseti  Oyllh.  autwalla  Lee. 

Biycna  pnnctlcolllB  Lee.  n.  ap.  Dear  flavlcomla- 

Dorytoinaa  Utioollla  Lec.  comilaa  Lee. 

brerlcollls  Lec.  dlajTuictna  Lec. 

Inridna  Hannh.  cratWEl  Walali. 

Aoalyptna  Carpln]  Lidd.  u.  ap.  near  oratta^. 

Deamoiia  cocatrlctUB  fiay.  dac^aoa  Lec. 

Faohytjchlns  diaooideua  Lec.  Orohaataa  palUconilB  Say. 

SmloronTz  ovlpennls  Lec.  olger  Honi. 

tyohioidaa  Lec.  aabUrtna  Honi. 

veatitna  Lec.  «ptilpiattia  Say. 

aqnamnlatna  Lec.  EUaaobna  ephlplatna  Say. 

Bndalns  llmatnloa  Lap.  Frionomania  oalcsatna  Say. 

OTolla  Lec.  FiaBorbinns  acnteUatla  Qyllh. 

TanyaphyiTW  Lenuue  Oyllh.  Prootoma  dadplena  Lec. 

Onyohylla  nlgriroBbrla  Boh.  Plocetea  Ulml  Lee. 

longnlna  Lec.  OymiiBtzon  toter  Sciih. 

Aaohodemna  angnatoa  Lec.  Conotraohaloa  albicinctus  hoc 

Hnbbardl  Lec.  naanpltai  Hair. 

Soliirarxl  Lec.  aenlonlna  Lec. 

Iilaaorboptma  almplex  Say.  elegana  Boll. 

aplcolatoa  GylUi.  CraUegl  Walsh. 

Bagooa  roamUlatna  Say,  poaUeatna  Boh. 

obUqnna  Lee.  anaglypUotta  Fahr. 

ammicaiina  Lec.  Rtayaaematoa  UneaUocdlla  Say. 

<t  Iiec.  Zaglyptoa  atriatua  Lec. 
Aoamptaa  ligidiia  Lec. 
Acallwi  aoididua  Lec  A. 
Tylodomui  foveolatnin  Say.  11. 
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Tylodenna  variegatnm  Horn. 

(nremn  Say. 
CrTptorbTiioliiiB  parocbTU  Bay. 

biBigiiBtas  Say. 

fiucattu  Lee 

fidlax  Lee. 

ferratos  Say. 
Plaannu  oonlataa  Say. 
Coptunu  qnercuB  Ojllh. 
Acoptoa  Battvalia  Ijtio. 
Mononyohiu  vnlpeculua  Bob, 
Cr^xmliis  Innqnalla  Bay. 
Ccallodea  acaphalns  Germ. 

asper  Lee. 

Dmralia  Lee. 

OBboloaiu  Lec. 
AcallodeB  Tentrloosiu  Lee. 
Centhortrnchtu  RapnQyil. 

■ulolpannla  I.ce.* 

deolpiena  Lcc. 

pwiio  Mauub . 

semimfna  Lec. 

pnbamliu  Lec. 

BTTBimi  Fab.? 

n.Bp. 
Fliytobiiu  Telatna  Oyllb. 
PeloDomoa  aulolooUla  Fabr. 

■qnamoaoB  Lec. 
Coslogaatet  Zbumennanni  Lec. 

oretoTB  HltBt. 
RUdodciw  perlcatpliu  Oyllb. 

pyirbopna  Boh. 

longnlna  Lec. 
Trichobaristiinotata  Bay. 
Baria  Btrlata  Say. 

tomeacmis  Lcc. 
Paendobails  nlfjrina  Say. 

T-algntun  Bob. 
AmpologlTpter  Seaoatiis  Lec. 

Madama  undulatoa  Boh. 
Stotbobaila  cDipalanta  Lec 
CeutiliiaB  scntellnm-albuni  Siiy. 

reotlTOBtiia  Lee. 

pTollxuB  Lee. 

oonfinls  Lec. 
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Zjgobarla  oonapersa  Lec. 

•nbcalTa  Lec.  n.  sp. 
Barilopton  cilbricolle  Lec. 

qoadrlcolle  Lec. 

flllfonn*  Lec. 
Balanlniis  nnlfonnla  Lec. 

luuloiwLec. 


CAIiANDBIDJB. 

BphanopboroB  oobieos  Lcc.  Lake 
Michigan. 

pertlnax  01  i v.  South  Haven. 

robnatna  Horn.  South  Haven. 

oostipeiuda  Hum. 

eaiioana  Ollv. 

•culptlUa  Ubicr. 

melanocepbalna  Fab. 

placidua  Say. 
RbodobsBoaa  13-puiictatiu  III. 
Calandra  Oryzse  Fabr. 
Diyophtbonis  oortloallB  Say. 
CoBBOniia  conolDDiw  Bob. 

n-Bp. 
Allomlmua  dnblos  Horn.  A. 
Phlceophagua  apionldes  Hum. 

minor  Horn. 
BbTiicoliu  oregoii«ii*lB  Horn. 
Btanoacelis  brevls  Bub. 

8COLYTID.S. 

Monaitbrum  tucUtnm  Say. 

nudt  Fitch. 
Pllryopbtbonu  matailaiina  Fiteb. 

inlnntlulmas  Harr. 

cailnlcepa  Lcc. 

pnbeniln*  Lcc.  H. 


.  ap. 


hliticepB  Lec.  n.  sp.  M. 
pnaio  Lcc.  n.  sp.  M. 
opacnJn*  Lee.  n.  sp.  H. 
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Xjlotonu  poUtos  Sk;.  Hylwimna  opaonlna  S&y. 

Zylebonu  celaua  Eiclih.  Denclioctoniu  ainillla  Lee  H. 

fnacatna  Bicbb.  Hjlnrgop*  pinUex  Fitcli-  H. 

blographiu  Lee 

zylographna  Zimm.  Laasiog.  AIITHKJBrD,S. 

cnlatna  Zimm. 

pnnotlpeiiiila  Lee.  n.  sp.  M.  Bmymyutar  fuclatiu  Olir. 

Diyoocatea  BepteDtrioiilfl  Mannti.  BonniBona  saltatoi  Lee. 

aflabei  HiuiDb.  BnapbyruB  WaJahU  I^ec 

Xylocleptea  deoipleoB  Lee.  o.  sp.  Cratopaiia  ImiBtiis  Fab. 

CrypIudnB  tlgidnfl  Lee.  BtaohytanaB  taiii«iitOBa>  S&y. 
Tomlcna  pini  Say.  IL  Tuiegatiu  Say. 

MioraolB  antTiTBlia  Lee.  Choragaa  Haniali  Lee.  □.  sp. 

mdia  Lee.  Bnzmiia  pmictatiiB  Lee. 

opadooUla  Lee.  n,  sp. 

a^>araliis  Lee  n.  sp.  API0NID2. 

CbrameBaa  looiin  Lee. 

FtUceotrlbiu  limiuatia  Hmt.  Lan.  Apioa  roatnuu  Say. 

aing.  several  uunamed  speciee. 

Hyleoinns  acnleattu  Say. 


4.  Deicription  of  Ihe  Larea  of  Hicroualthdb  dbbilis  Lk. 
Br  H.  Q.  HuBBABD. 

Color  tmnsparent  wbito.  mandlblca  and  anal  appendage  casCaneous. 

Form  cylindrienl,  very  slightly  flatlencd  beneath,  hardly  narroncd  lat- 
erally <n  f^ODl  and  behind.  Bcxly  glabrous,  except  a  few  hardly  viaible 
hairs  upoD  the  sides,  without  legs.  Length  0.10-.13  Inch.;  width  about 
0.03  inches. 

Head  not  quite  as  broad  as  the  segments  of  the  abdomen,  convex.  tr»nS' 
Terse,  enlarged  poslerinrly;  aides  rounded,  eonveit ;  anterior  border  nearly 
atmight,  posterior  border  emarginate ;  above  and  below  a  few  long  bristlis. 
No  ocelli. 

AntentiiE  abort,  inserted  in  depressiona  on  the  anterior  angles  of  the 
head,  of  four  joinla  inerenaing  in  length,  the  first  very  short,  transreree, 
the  second  smaller,  about  as  long  as  broad,  the  third  longer  than  the  pre- 
ceding, with  a  short  oval  lobe  below,  before  the  tip,  the  fourth  twice  as 
long  as  tbe  third,  slender,  blade-shaped,  tipped  with  a  minute  spine. 

Labrum  traua verse,  somewhat  enlarged  anteriorly,  borders  nearly 
straight,  anterior  angles  rounded,  with  long  stout  spines  above  and  below. 
Mandibles  as  long  as  the  anlennie.  stout,  curved,  three-toothed  with  a  large 
hatchet-shaped  basal  lobe,  obliquely  ridged  upon  tbe  under  surface. 

Maxilltc,  very  large  and  prominent,  longer  than  the  mandibles  ;  with 
palpi  of  three  joints,  the  first  and  second  short,  cylindrical,  the  third  as 
long  as  the  first  and  second  united,  more  slender.  Rat,  and  divided  nearly 
to  the  base  into  two  superimposed  lubes  bearing  iMtpillic ;  maxillary  lobe 
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divided  anteriorly  hy  a  deep  notch  inlo  two  portions,  the  apical,  smaller 
andoarrower  than  the  basal,  blade-shaped,  tip])cdwiih  aloiigslenderspine, 
and  bearing  four  long  and  stout  teeth  projecting  at  right  angles  to  tbe  lobe, 
like  the  bliides  ofa  ^alf-opeoed  penkniTe  ;  the  basal  portion  with  two  rows 
Of  teeth  on  the  border,  and  a  slender  tooth  and  bristle  at  the  apex. 

Labium  consisting  firstly.  aT  an  elongated,  triangular  meDtum.  with  the 
apex  tbiclcened  in  aconical  protuberance,  bearing  a  pair  of  bristles  near  the 
EDJddle,  and  another  pair  upon  the  thickened  tip  ;  secondly,  of  a  transverse 
palpiger,  bearing  small  fleshy  palpi  of  two  subequal  joints,  and  ils  atiterior 
border  prolonged  between  them  la  a  conical  projection  ;  thirdly,  of  an 
elongated,  couyex.  corneous  llgula,  enlarged  anteriorly,  with  straight 
borders  and  a  pair  of  bristles  near  the  tip.  Behind  and  above  tbe  luentum 
and  plainly  seen  through  Ibe  transparent  tissues,  is  a  broadly  triangular, 
homy  piece,  the  base  of  which  extends  between  the  hinges  of  the  mandi- 
bles, and  tbe  apex  reaches  as  far  as  the  middle  of  the  ligula ;  upon  tbe 
upper  surface  oblique  grooves  on  each  side  correspond  with  the  ridges 
upon  tbe  basal  lobes  of  the  mandibles,  into  which  they  lock  when  the  man- 
dibles are  closed,* 

Thoracic  segments  slightly  thicker  than  the  abdomen,  the  firsi  longer, 
the  two  following  subequal  in  length. 

Abdomen  cyti:idrical  or  slightly  depressed,  of  nine  segments,  the  first 
eight  subequal,  transverse,  each  with  a  few  long  bristles,  tbe  ninth  conical, 
acatleringly  covered  with  long  bristles,  terminating  abruptly  in  two  minute 
toothed  appendages,  one  proceeding  from  the  dorsal  surfkcc,  and  arching 
downwards,  the  other  from  tbe  ventral  surface,  curving  upwards,  and  re- 
sembling two  hands  with  partly  extended  Angers,  having  the  palms 
turned  towards  eacb  other.  Tbe  upper  and  longer  appendi^c  appears  to 
be  tubular  for  one-third  of  its  length  from  the  base,  the  remainder  is  con- 
cave beneath,  and  terminates  in  two  terminal  and  six  lateral  teeth,  directed 
downwards,  their  bases  forming  longitudinal  ridgex  on  the  concave  under 
surface.  The  lower  appendage  is  shorter,  more  strongly  curved,  and  in  the 
opposite  direction,  concave  above,  expanded  into  a  palm  at  the  end,  with 
eight  teeth  as  iu  the  preceding ;  the  concave  upper  surface  is  distinctly 
dentieuhtte. 

The  larva  lives  in  damp  situations,  in  the  soft,  crunibling  wood  of  old 
oak  logs,  which  have  become  entirely  disintegrated  and  colored  dark  red, 
probably  by  a  microscopic  fungus.  A  number  of  larvte,  pups,  and  iniagos 
were  found  together  in  a  small  portion  of  such  a  log  on  August  17th,  18T4, 
at  Detroit,  Michigan. 

As  Dr.  LeConte  has  placed  this  insect  in  the  family  Lymexylidte,  it  will 
be  interesting  to  compare  ils  larva  with  that  of  Uylecatus  lugubrU  Say. 
specimens  of  which  are  before  me.  The  larvie  of  Hj/tecvl'n  were  taken 
from  cylindrical  burrows  in  Ihe  solid  wood  of  the  American  linden.     It 

•  This  piece  and  Che  mnndtbles,  the  forniB  and  relative  poHKInn''  of  which  are 
(bono  In  Itg.  B  o(  the  pinte.  ihutiEh  very  conaijicuoiiN  In  (ll«<«.'clli)n>i  iiiiilur  the 
microscope,  are  omitted  iu  nn.  5  In  order  to  uvuld  obccurltig  overlylne  parts. 
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has  a  cylindrical  body  qF  twelve  eegmenU ;  a  globular  head,  with  two 
large  ocelli,  which  are,  however,  covered  by  the  epidermis :  the  flret  tho- 
racic Hegment  is  enlnrged,  and  partly  covers  the  head,  like  a  hood  ;  the 
three  tlioracic  tegmenta  bear  well 'developed  legs  ;  and  the  atMlomen  termi- 
natea  1q  a  long  tapering  Btyle,  toothed  and  concave  on  the  upper  aurfitce, 
and  turning  upwards  at  the  end  ;  theatigmata  are  largo  and  in  their  normal 
positions,  one  pair  beneath,  on  the  thorax,  and  eight  pairs  on  the  sides  of 
the  abdominal  segments. 

The  antennte  are  four-jointed,  exceedingly  minute  and  etoui.  and.  as  id 
MicromaUhui,  have  tbe  third  joint  lobed  beneath,  an  apical  spine,  and  oc- 
cupy siruilar  positions  on  the  anterior  angles  of  the  head :  the  maxllliB  also 
have  the  lobe  divided  into  an  upper  and  lower  portion,  ahliough  tbe  sepa- 
ration is  not  very  distinct,  and  appears  under  the  ieng  as  a  corneous  line, 
the  spines  upon  the  lobe  are  slender  and  not  markedly  different  upon  the 
two  portions.  The  labrum  and  labium  are  stout  and  thick,  but  do  not  pre- 
sent important  structural  diSerences  Trom  the  same  parts  in  MicranuiUhiit. 
Tlie  mandibles  are  simple  or  slightly  notched,  the  basal  lobes  not  promi- 
nent, but  finely  ridged,  and  closing  upon  a  triangular  corneous  piece  which 
lies  above  the  inentum.  All  the  parta  of  tbe  mouth  in  Hgleemlu*  are 
smaller,  stouter,  and  simpler  in  their  structural  delails  than  the  coirespoDd- 
log  organs  in  MkroiiuiXthut,  differences  which  perhaps  have  some  relation 
to  the  harder  material  in  which  the  former  lives.  Notw it h standing  tbe 
striking  difference  in  their  external  forms,  the  im|)ortant  structural  analo- 
gies between  the  antennte  and  mouth  puns,  seem  to  indicaui  a  relationship 
between  these  two  larval  forms. 

Eiplanalion  of  Plntt  13. 

MicTotaalthut  dcbilU  Lee,.  Imago,  central  figure. 

1.  "  "         "     Larva,  enlarged  twelve  times. 

2. — Head  and  thoracic  segments,  lateral  view  ;  much  enlarged. 

3. — Terminal  segments,  showing  the  anal  appendages,  lateral  view. 

4. — Head  from  al>ove.  very  mucii  enlarged. 

5. — Head  from  below,  with  mandibles  omiiled. 

0. — Right  maxilla,  seen  from  below. 

7.— Itight  antenna,  from  below, 

8. — Anal  appendages,  seen  from  below,  very  much  enlarged. 

9. — Corneous  triangular  piece  lying  above  the  mentum,  with  the  left 
mandible  thrown  back,  seen  from  above  ;  the  ridges  upon  the  under  sur- 
face of  the  mandible  are  indicated  by  dotted  lines. 

Note — Fortiie  sake  of  distinctness,  tlio  appendages  in  fig,  3  are  drawn 
too  large  in  proportion  to  the  segments.  Tlic  proiwrtlons  are  more  cor- 
rectly given  in  figs  1  and  8. 
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nyner't  Station  Oil  Well  Section,  intludcd  in  a  DetaiUd  Section  of  tht 
Baekt  Betteeen  the  Louitr  ProduetiM  Goal  Mfatvrei  {XIII\  aad  the 
Dark  Slalemf  the  Deeonian  ( VITI)  in  the  Vicinity  ofRenovo,  Clinton  Co., 
Penn*ytrania. 

Bt  H.  M.  CHANca 
(_Bead  before  the  American  PkHoiophieal  Boeifty,  Mas  ^i  1878. 
Tlie  order  of  the  Coal  Rocks  of  the  section  was  deCenniDed  by  Hr.  C.  A- 
Ashbumer,  by  a  survey  made  near  Renova,  m  1875.     The  lower  pMt  of 
the  section  is  taken  rrom  a.  record  (kept  by  Mr.  Jas.  David)  of  a  well 
drilled  for  oil  near  Hyner  StaUon  on  the  P.  &  E.  R.  R.    The  remainder  of 
the  section  is  supplied  by  several  intermediate  sectiona  of  the  surlacc  ex- 
posures between  Rcnovo  and  Hjner.    The  total  thickness  of  meastireB 
described  amounts  lo  3460  feet,  grouped  as  follows : 
Lower  Productive  Coal  Measures;  Sandstone  shale,  flre-clays,  etc., 

with  four  (4)  worliable  beds  of  coal 213' 

Massive  Sandstones,  parted  by  shale,  and  thin  bedded  sandstones. 
The  sandstones  of  tliis  group  are  white  to  jollo wish. grey  in 
color,  massive,  hard,  and  coarse  graint'd,  causing  prominent 
topographical   features.     The  whole  mass  in  all  of  ita  features 

resembles  the  Conglomerate  (No.  XII) 245' 

Oreenish-gray  thin  bedded  Sandstones,  gener&lly  Bne  grained,  with 
some  brownish  mottled  sandstones,  and  some  micaceous  beds 
separated  by  softer  measures— shales  and  slates — with  an  occa- 
sional rtd  band 890' 

Greenish  gray  Sandstones,  laminated  and  One  grained,  with  an  occa- 
sional band  of  red  sandstone,  and  a  large  percentage  of  micaceous 
beds  alternating  with  red  and  olive-gray  shales.     Red  is  very 

prominent  down  to  the  mouth  of  the  well 680' 

Red  Sandstone  and  shale  with  occasional  bands  of  gray  sandstone 

and  shale  (Lower  Calskill  t) 796' 

Slates  and  Slialcs,  bluish  in  color,   with  some  sandy  bands  to  the 

bottom  of  the  well  (Chemung  Y) 1187' 

Total  thickness  of  rocks  described  in  section 3400' 

Detailed  Section. 

Concealed 15' 

Coal  (5)  of  Mr.  Ashburner' a  provisional  numbers 4' 

Concealed 92' 

Coal  (4)  (3  feet  2  inches  measured) 8' 

Fire-clay  with  "kidney  ore." 10' 

Shale  and  Shaly  S.  S 15' 

S.  S.,  coarse  grained 30' 

Concealed 4' 

Coal  (3) 4' 

Concealed 26' 

S.  S,  gray 10' 

Coal  (3)  {3  fectS  inches  mciisured) 3' 

212' 
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8.  S.,  gray,  hard,  "upper  part  S.  S.,  lower  part  shale." 33' 

Co«l  111 1' 

Con  glomerate 2.V 

OoDcealed.    Mr.  AsLburner  states  that  some  red  shale  has  been 

found  here 41' 

B.  8.  hard,  gray,  coarse graiae J 39'' 

6.  S.  white  and  gray,  thin  bedded,  with  some  shale 40' 

B.  8.  hard,  very  dark  gray 20' 

Concealed 25' 

8.  S.  coarse  and  loose  gndned,  gray -. 85' 

845' 

Concealed— trace  of  red 6S' 

8.  8.  hard,  thin  bedded,  grayish  steel  color 25' 

8.  8.  brownish,  floe  grained  ;   micaceous,  with  sliale  and  traces  of 

red  :  poorly  exposed 50' 

8.  S.  fine  grained  greenish-gray 30' 

8.  S.  very  fine  grained  and  thin  bedded,  gray 30' 

Bhales,   with   shaly  micaceous  brownish   Bands — poorly  exposed — 

traces  of  red 45' 

8.  B.  mottled,    browish,  micaceoos  and  flaggy,  in  two  mcmlters 

parted  by  aliale 75' 

Shale;  with  some  line  grained  greeniah-gray  8.  8 90' 


8.  8.  and  Shale,  red  and  olive,  fine  grained  and  micaceous 20' 

S.  8.  greeniah-gray,  with  shale TO' 

8.  8.  fine  grained  red  and  gray  alternating  with  shale 175' 

S.  8.  red,  with  a  little  gray  interl>edded 25' 

S.  S.  greeDLsh-gniy 16' 

8.  8.  red 30' 

Concealed 35' 

S.  S.  greenish- gray,  tiard,  with  some  red  bands 30' 

Concealed ft' 

Shale  and  9.  8.  red 10' 

Concealed 10' 

S.  B.  Ane  grained  greenish.gray 10' 

Concealed 20' 

8.  8.  fine  grained  greeniah-gray 10' 

Concealed 10' 

8.  8.  red,  mostly  fine  grained  and  slialy 30' 

Concealed  . , : 80' 

8.  S.  hard,  dark  gray  mottled  with  brown 5' 

Concealed ^ 25' 

Shale  and  8.  8.  red 80' 

Concealed  to  mmth  of  veil 30' 

630' 
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Gray  rock,  hard  and  dark IS* 

Rud  rock  partly  sbalea 2S' 

Gray  with  mica 18' 

Red  rock,  hard 5' 

Bed  rock,  salt  water. 38' 

"Copiwrrock"  of  the  miaers 4' 

Red  rock,  salt  water. ICK 

Qray  rock,      "         16' 

8.  8.  red,  ir.iJt 46' 

Red  rock  wltli  shales,  go* SS' 

Gray  rock,  very  hard 11' 

Red  rock  with  gray  shales 115' 

8.  S 4' 

8.  a  red Ill' 

Gray  rock 8' 

Shale,  red  aod  saody,  gai 37' 

Gray  rock,  dark  with  Bome  sandy  bands 95' 

ReJ  rock,   "lomtoil." 35' 

Sbak,  sandy  ad(\  gray,   "partially  hard." 35' 

Shale;  red,  lome  oil W 


796' 

Shale  and  S.  8.  allernating,  blue 67' 

8.  S.  fine  and  white 25' 

Slate;  blue 38' 

I.  and  blue  slate  altematlDg -..  96' 

i.  white C 

i.  8.  blue,  very  hard 55' 

).  and  Shale,  blue  and  very  hard 92' 

i.  and  Shale  ;  blue SO' 

S,  S.  brown  and  white,  oil  and  gut 5' 

8.  8.  dark  blue,  with  shale 165' 

8.  S.  dark  blue,  with  white  sand  shells 10' 

Sand  shale,  soft  and  blue .- 83' 

Shale,  blue,  with  brown  and  black  saud  shells 135' 

Shale  :  sol  t  blue 150' 

8.  S.  white,  with  nil' 46' 

Shale,  snndy ;  blue 25' 

Sandy  shelly  roek,  blue 219' 


11S7' 


Total  Thickness  or  Measures  in  the  Section 3460' 

The  quantity  of  oil  Ik  not  utaled,  and  the  well  In  not  coniMered  producUie. 
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Syiu>p»it  of  tha  Fithti  of  lh(  Ptruttian  Amaton,  obtained  by  Profettor  Orton 
during  kit  Ezpeditiont  of  IS73  and  1877. 

Bv  B.  D.  OoFE. 

IRtad  hefort  the  Amtriean  Philoiuphital  Soeittg,  May  Mth,  1878.) 

Tlie  present  paper  consists  of  a  catalogue  of  one  hundred  and  twenty 
species  of  flshes  which  were  obtained  bj'  llie  late  Professor  James  Orion, 
from  ihe  bead  srreams  of  tbe  Amazon.  The  localities  hoot  which  the 
BpecimenEi  were  derived,  are  tbe  following  ;  Cuzco.  on  the  Urubamba  near 
Ibe  head  of  Ihe  Ucayale ;  Moyabamba  and  Balsa  Puerto  on  or  near  the 
lower  course  of  the  Huallaga ;  Nauta  on  tbe  Haraflon  at  the  mouth  of  tbe 
Ucayalc,  and  Pebaa  below  the  mouth  of  tbe  Napo.  The  larger  part  of 
the  collections  of  1873  came  from  Nauta.  while  those  of  1877  were  partly 
obtained  near  Pebas.  Tbe  specimens  from  the  Urubamba  are  the  onlj 
nnes  taken  at  a  great  elevation,  that  of  11,000  feet.  A  recapitulation  will 
be  given  at  the  close  of  the  Catalogue,  The  collections  contain  numer- 
ous speciea  previously  known,  as  well  as  a  number  of  interesling  novelties. 

HOLOSTOMI. 

BTMBBANCHtD.B. 

1.  STMBRAHGHUS  UARUORATtlS  Bloch. 

Coll.  1873. 

NEMATOGNATIII. 

HvPOPBTHAI,HtD£. 

2.  Htpophthalmus  edentatub  Bpix. 
CoH.  1873. 

3.  Htpophtralhus  febforosus,  sp.  nor. 

Established  on  a  rather  large  specimen  in  good  preservation.  Radii :  D. 
I.  6  ;  A.  67  ;  V.  I.  5.  Tbe  dorsal  fln  is  small,  and  is  situated  35  mm.  nearer 
the  end  of  the  muzzle  than  the  base  of  the  snperior  fulcra  of  the  caudal 
fin  :  it  originales  above  the  seventh  ray  of  the  anal  fin.  Tbe  extremtlleB  of 
the  ventrals  do  not  extend  beyond  those  of  the  pectorals.  The  spine  of  the 
latl<;r  is  very  weak,  although  longer  than  that  of  the  dorsal,  and  is  one- 
third  tbe  li^ngtli  of  the  head.  The  head  enters  the  length  miniu  the  caudal 
fin  four  and  one-seventh  times,  and  is  Just  equal  to  the  depth  of  Ihe  body 
at  the  anterior  part  of  the  anal  fio.  The  eje  is  one  thirteenth  the  length  of 
the  head,  and  one-sixth  the  length  of  that  part  of  the  head  anterior  to  it. 
The  fissure  continued  from  the  umthua  oris  extends  to  he\ovi  its  center. 
One  eye  is  a  little  more  elevated  than  the  other,  the  one  having  some  in- 
ferior range,  the  other  none.  The  maxillary  barbels  commence  nearer  to 
the  angle  of  the  mouth  than  to  tbe  base  of  the  posterior  mental  barliels,  and 
extend  to  a  little  beyond  the  base  of  the  ventral  fin.  The  mental  barbels 
are  on  nearly  a  transverse  line,  and  are  broadly  margined  posteriorly  ;  they 
pnoc.  AMER.  PHii.os.  soc.  XTii.  101.  4p.     printed  junk  27,  1878. 
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tire  sub-equal  in  length,  and  when  extended  reach  nearly  to  the  opercnUr 
bonier.  A  peculiarity  of  this  speties,  which  1  do  not  find  in  the  B.  edtnta- 
tn»,  is  the  poroeity  ot  the  akin.  A  aeries  or  pores  exleads  along  each 
border  of  each  myocomma,  forming  double  rows,  extending  from  the  doreal 
to  the  ventral  Hoe  3  mm.  apart.  The  pores  in  each  row  are  from  one  to 
two  millimeters  apart. 

The  general  color  of  this  species  is  silvery,  with  the  head  and  dorsal 
region  lead  colored.  Total  length  U.  .600  i  of  head  .108  i  tolbe  line  of  tlu: 
base  of  the  anal  .160;  to  base  of  caudal  fln  .435 

Probably  from  Nauta. 

4.  SorobtulimaBI.,  BchD. 

Coll.  1873-77. 
6.  Plattbtoua.  f'ASCiATUU  Linn.    From  Naula,  coll.  1873. 

I  find  the  anal  rays  of  the  specimen  to  count  11-9;  Dr.  Qiinther  gives  14. 

6.  HEinsORtlBIM  PLATIRHYNCKUS  Cuv.  V»l. 

Coll.  1877. 

7.  Phractockphalob  hemliopterub  8chn. 

Coll.  1877. 

8.  PsBCDOBHAUDiA  FiscATRtx  Cope,  Proceed.  Amcr.  Fbilos.  8oc.,  1870, 

p.  560. 
Coll.  1877. 

9.  PiMEMPOB  HUMiLis  Gtlir,,  Caial.  PiBlies,  Brit  Mus.  v  139. 

A  specimen  of  about  the  size  of  those  described  by  Dr.  Otlother  agrees 
with  them  very  closely  in  all  important  respects.  There  are  some  differ- 
ences, however,  which  should  be  noted,  especially  since  the  typical  speci-  ■ 
mens  are  said  to  hove  come  from  Venezuela.  In  the  latter  the  distance 
between  the  dorsal  Has  is  said  to  equal  two-thirds  the  leugth  of  the  adi- 
pose fin  :  in  my  specimen  this  space  equals  two-fifths  the  length  of  the  adi- 
pose. The  diameter  of  the  eye  in  the  former  ia  described  as  one-lialf  the 
width  of  tlie  interorbital  space  ;  in  the  Peruvian  specimen,  the  diameter  of 
the  eye  is  a  little  more  than  one-third  the  same  dimension.  There  is  a 
dark  cloud  at  the  base  of  the  rayed  dorsal  fin,  whose  superior  border  is 
abruptly  contrasted  with  the  paler  color  alxive  it.  The  anterior  part  of 
caudal  region  is  a  little  more  elevated  than  the  doraal  region. 

Prom  Rioja,  near  Moyabamba,  coll.  of  1873, 

10.  PlMEIJ)Dl-s  BATHVUItUS,   sp.  nov. 

Head  covered  with  thin  skin,  and  not  granular,  but  somewhat  ridged  above. 
Supraoccipital  process  long  and  narrow,  not  reaching  the  basal  hone  of  the 
dorsal  spine  ;  adijxisefin  contained  4.3  times  in  the  length  minus  the  caudal 
fin.  The  caudal  portion  of  the  fish  is  considcrHibly  deeper  than  the  abdomi- 
nal, entering  Elie  length  iless  the  caudiU  lln)  nix  and  three-tenth  times- 
The  head  (to  the  opercular  border)  enters  tlie  same  tliree  and  one-half 
times ;  it  is  flat  and  rather  elongate,  and  the  mandible  projects  beyond  the 
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premniilUrjr  bonier.  The  eye's  diameter  19  jiiathalf  the  interorbitol 
widtli.  The  Diaiillary  barbets  exceed  the  length  of  the  flslii  and  the  pos- 
terior mnndlbulars  reach  to  a  point  below  the  middle  of  the  dorsal  fln. 

Radial  formula  ;  D.  I.  6  ;  A,  9.  Dorsal  spine  very  slender,  smooth,  and 
not  BO  long  as  the  pcclomi  spine.  The  latter  is  as  long  as  f^om  the  pre- 
maxiiiary  border  to  the  middle  of  ti)e  orbit :  it  isflnely  serrate  on  both  edges. 
Operculum  roughened  with  radiating  lines  :  oupmocciptal  process  six  times 
as  long  as  wide.  Toial  length  M.  .070,  inlerorbital  width  ,007  ;  length  of 
base  of  rayed  dorsal  .008,     Color  uniform  pliimtieous. 

Collection  of  1877  ;  two  specimens, 

11.  PiKBLODoa  OPHTBALWICDS.  sp.  nov. 

Head  covered  with  a  thin  shin  above  which  is  involved  in  osseous  wrin- 
kles on  the  poet  froulsl  region,  Siipraoccipital  process  four  limes  as  long 
as  wide,  reaching  the  basal  bone  of  the  dorsni  spine.  Length  of  a<lipoae 
Sn  coiilained  2.8  times  in  the  length  minus  the  caudal  fin.  Form  quite 
slender  ;  the  greatest  depth  (which  is  at  the  middle  of  the  dorsal  fin) 
entering  the  length  (minus  the  caudal)  6,5  times.  The  length  of  the  bead 
enters  tlic  same  4.75  times.  The  maxillary  barbels  reach  to  the  middle  of 
the  anal  fln,  and  the  posterior  mentals  to  the  middle  of  Ibe  pectoral  flu. 

The  eye  is  large,  entering  llie  length  of  the  bend  three  and  three-eighth 
times,  and  exceeding  the  inlerorbital  width  by  8  mm.  The  upper  lip  pro- 
jects a  little  beyond  the  lower.  The  two  dorsal  flna  are  separated  by  a 
space  about  eqnal  to  three-fourths  the  base  of  the  anterior  6a.  The  latter 
is  higher  than  the  depth  of  the  body,  and  nearly  equal  Ui  the  length  of  the 
head  ;  the  spine  is  slender,  and  flncty  dentate  on  both  edges.  The  pectoral 
apinc  is  finely  serrale  on  both  edges  and  is  nearly  Ave  sevenths  the  length 
of  the  head.  Radial  formula  ;  D.  I.  C ;  A.  13  ;  V.  6  ;  P.  I.  8.  Uumeral  pro- 
cess extending  to  middle  of  pectoral  spines,  striate  grooved.  Axillary  pore 
present.  Color  brown  lead-color ;  lop  of  bead  blockish  ;  dorsal  fln  brown 
ftl  base,  then  clear.  Ihcu  blackish.     Total  length  M,  .145. 

Coll,  of  1878. 

Tliis  species  belongs  to  the  group  with  Pimelodua  erittaliii,  P.  eloi^atas, 
P.  agamtii.  P.  irtnelii,  etc.  It  appijars  to  approach  most  nearly  the  first 
named,  but  llmt  flsb  has,  acrording  to  the  descriptions,  fifteen  anal  rays, 
and  tiie  menial  barbels  extend  beyond  the  extremity  of  tlie  pectoral  fins, 
Ounther  also  stales  that  its  dorsal  fln  is  nearly  twice  as  high  as  long,  which 
is  not  the  cas!;  in  myspecimen,  and  the  dorsal  spine  is  not  so  long  in  the 
latter,  beiug  only  Ihreefourths  as  long  as  the  head  instead  of  equal  to 
it.  The  Piinelodut  eyanoiligma  (Rlmmdia  fynnonligma  Cope,  Proceed. 
Amer.  Philos.  Soc.  1870,  p.  569)  is  an  allied  species  ;  but  it  has  a  shorter 
adipose  fln,  which  enters  Ihe  length  three  and  one-fourlh  times,  and  which 
is  separated  from  Ihe  rayed  dorsal  by  a  space  equal  to  the  length  of  the 
latter.  Its  maxillary  barbels  are  also  longer,  extending  to  the  end  of  the 
adipose  fln. 

12.  PiMELODus  BUFOHiue  Cuv.  Val. 
Coll.  1873-1877. 
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15.  EuANKuuB  ntiCHALis  Spix. 
Coll.  1873-1877. 

16.  Edanemds  brachvurus.  ap.  nuv. 

AsingleHpecimeuortbU  spec  lee  compdred  with  three  of  the  E.  nueluiUt, 
exhibits  the  foUowing  diSerentlal  characters :  Witli  the  head  and  abdomen 
of  about  the  same  length,  the  caudal  region  ie  only  two-thirda  as  long ; 
hence  the  anal  fiu  b  shorter,  and  is  supported  by  fewer  raye.  The  dorsal 
spine  is  materinlly  longer  and  stronger.  The  head  is  much  wider  than  in 
a  B.  nucTuilu  of  the  same  total  length.  The  teeth  are  much  more  namer- 
ous,  forming  wide  hands  on  the  dcntai'ies,  and  a  wetl-delined  premaxillary 
band.  The  humeral  procjss  ia  naked  ;  In  E.  huehalu  it  is  covered  by  a 
soft  skin. 

The  depth  at  the  first  anal  ray  is  one-sixth  the  length  less  the  caudal  fin. 
The  lerigtb  of  the  head  entero  the  same  4.8  times.  The  length  of  the  eye 
enters  the  head  three  times,  and  the  interorbital  width,  one  and  tno-lhiTd 
times.  The  dorsal  spine  is  weakly  serratG  behind,  smooth  in  nT>nt.  The 
pectoral  spine  !a  strongly  serrate  behind,  and  ia  amoiJth  In  front  ;  it  is  about 
as  long  as  the  head,  and  one  quarter  longer  tlian  the  dorsal  spine.  Radii 
D.  1.7  ;  C.  +  11  +  ;  A.  87  ;  V.  H,  the  first  ray  enlarged  ;  P.  I.  12.  The 
inner  mys  of  the  ventral  flns  adhere  to  the  integument  of  the  abdomen,  but 
not  to  those  of  the  opposite  fin.  The  ventmls  are  wider  than  the  pectomla 
and  nearly  reach  the  anal  fin  ;  the  pectoral  spines  do  not  reach  the  base  of 
the  ventrals.  The  humeral  process  is  smooth,  and  readies  the  end  of  the 
basal  fourth  uf  the  spine.  The  maxillary  barbels  reach  nearly  to  the  ei- 
Ircmlty  of  the  pectoral  spine,  while  the  anterior  meatais  reach  to  the  base 
of  the  same. 

Total  length.  H.  .145;  of  head  .035',  do.  to  base  of  anal  fin  .070;  of  base 
of  anal  fin  .040.  T.ead. colored,  sides  of  abdomen  silvery  ;  base  of  caudal 
fin  blackish,  the  color  extending  into  tbe  superior  and  longer  lolte. 

17.  At;CEBNtFTERnHBKKVlBARB13.  sp.  nov. 

Form  robust ;  length  of  head  entering  total,  without  caudal  fin,  a  little 
over  four  times  ;  the  depth  of  the  body  at  the  ventral  fins  entering  the  same 
five  times.  Head  alKiru  coarsely  granular,  frontal  fonlanelie  reduced  to  a 
small  round  hole.  Mandible  pnijecting  a  little.  Anterior  mental  barbel 
as  long  as  three  diameiers  of  tbe  eye  ;  tbe  posterior  not  reaching  the  line 
o(  the  posterior  border  of  tbe  operculum.  Maxillary  barbel  reaching  toUie 
middle  of  the  pectoral  apinc.  Diameter  of  eye  less  than  one  sixth  the  in- 
terorbital widtb.  Humeral  procesa  half  aa  long  as  pectoral  apine.  Lateral 
postemporai  process  decurved  so  as  to  be  neaily  in  contact  with  the  middle 
of  the  humeral  process. 

Radial  formula ;  D,  I.  5  ;  P.  1.  6 ;  V.  7  ;  A.  22-3.    Dorsal  apine  very  ro- 
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bUBi,  Jenticulaled  in  front ;  pectoral  spines  twice  as  long,  equaling  (asial) 
lengtli  of  head,  roliusi,  and  serrate  on  both  edges.  Their  estremilies  ex- 
tend beliind  tlio  line  of  llio  last  dorsal  ray,  but  do  not  reach  the  origin  of 
the  ventral  fln.  Caudal  flu  truncate  with  a  slight  obliquity  inwards  and 
downwards.  Total  length  M.  .330 ;  of  dorsal  spine  .033  ;  of  pectoral  Bn 
.045.  Color  above  blackish,  below  brown  ;  lower  part  of  sides,  chiefly  be. 
lilnd  pectoral  fin  with  daric  spots  on  the  brown  ground. 

This  robust  species  is  related  to  such  as  the  A-  iibei-<ir>ii  Olhr.,  but  dif- 
fers from  them  in  the  short  beards,  fewer  tin  rays  and  otlier  characters. 

Coll.  1877. 
18.    AtlCHEHIPTEBCa  laACAMTHDS,  sp.  nov. 

Head  rather  wide,  not  steeply  slieWing  at  the  sides  posteriorly,  and 
fluely  rugose  above,  without  a  dermal  layer,  so  that  the  segmentation  of 
the  bones  is  distinctly  visible.  Its  length  enters  the  toUl  (less  caudal 
fin)  four  times  ;  which  is  an  expression  of  the  robust  form  of  the  lish. 
The  body  is  highest  at  the  front  of  the  anal  fln.  Radii  D.  I.  5  ;  A.  22 ; 
V.  7.  Dorsal  and  pectoral  spines  of  equal  length  and  a  little  shorter 
than  the  lengtli  of  the  head,  both  serrate  on  both  edges,  the  dorsal  much 
the  more  finely.  Bye  obscure ;  operculum  covered  with  smooth  skin. 
Anterior  mental  barbels  about  equal  to  diameter  of  orbit ;  maxillary 
barbels  reaching  end  of  pectoral  apine.  Mandible  projecting  a  little  be- 
yond premaxillary.  Humeral  process  reaching  beyond  the  middle  of  the 
pectoral  spine.  Its  surface  coarsely  striate,  the  striie  nodular.  No  thoracic 
d<;rmn-o8sifi cation.  Anal  fln  with  nearly  straight  free  border.  Total  length 
,085  ;  of  head  above  .035  ;  of  dorsal  spine  .010  ;  inierorbitnl  width  .Cll. 
Uniform  lead  color  ;  dorsal  fln  with  a  black  spot  above. 

This  species  is  much  smaller  than  the  last,  and  very  dittercnt  in  many 
respects,  although  it  agrees  with  it  in  the  rugosity  of  the  head.  It  has, 
however,  a  large  fontanelle  open  in  front,  while  that  of  the  A.  bretibarbit  is 
very  small,  and  completely  enclosed. 

Two  specimens  ;  Coll.  1877. 
10.  Cebtbomochlus  necKELii  Filippi. 

Coll.  1877. 


20   Epaftbrus  DiBPiLURVs,  gen.  et  sp.  nov. 

Gliitr.  Otn.  Group  Doradimt  of  Ounther,  with  anterior  dorsal  fin  in 
front  of  the  venirals,  and  gill  membranes  conAucutwilh  that  of  the  throat. 
No  Adi[)03e  fin:  soft  portion  of  dorsal  rudimental.  Six  barbels  ;  teeth  want- 
ing from  jaws  and  palate.  Dorsal  and  pectoral  spines  present ;  ventnil  fins 
united  to  each  other  and  to  the  middle  line  of  the  belly.  Aual  fin  long, 
distinct  IVora  the  caudal. 

This  new  genus  is  related  to  E'lanemiia,  but  is  distinguished  by  three 
characters,  viz  :  (1)  absence  of  adipose  fin  ;  (3)  absence  of  teeth,  and  (8) 
mdimcnul  soft  pan  of  first  dorsal  fln.  The  rudimental  character  of  the 
teeth  in  Eaaneiaut  nufhaiit  offers  an  approximation  to  the  edentulous  con- 
dition ot  Epiiplerua. 
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G/iar.  Specif.  Tho  proporiiona  arc  etongale  and  llielicailUHliori,  enter- 
ing the  length  less  the  caudal  fin  six  tiiuea,  Tlie  anal  fin  is  luag,  exl«od- 
ing  far  forward,  aad  the  grcaleat  depth  or  the  Sah  la  at  ita  anterior  part. 
This  IB  a  little  mure  iLan  one-Uflh  the  length  (les!i  the  caudal  6a).  The 
head  la  narrow,  and  rises  ratiier  steeply  lo  the  base  of  the  dorsal  spine 
without  interrupt ioD.  Tlie  supraoccipital  process  is  rather  wide,  and  cud- 
linuoua  with  the  basitl  boue  of  the  dorsal  spine.  The  latter  is  bifurcate  sod 
seuda  a  proceES  outwards  aud  backwardabehlndthebaac  of  the  spine.  The 
frontal  foDlunoIle  is  long,  and  the  head  ia  covered  with  aiuoolh  skin.  The 
eye  ia  large  and  wltliuut  free  dermal  border ;  its  diameter  enters  the  len^nh 
of  the  head  tittheopercular  border  three  and  one-third  tlmee,  and  the  Inter- 
orbilal  width  one  and  two-third  titnes.  The  superciliary  and  prefmotAl 
borders  are  prominent  and  form  logetheran  acute  angle.  The  Bupr«occip- 
iUkl  region  ia  not  keeled,  but  its  aides  form  a  steep  roof 

Radii  D.  1,;  A.  61  ;  C.  +  17  +  ;  V.  IS;  P.  I,  13.  The  dorsal  spine  is 
slender  and  nearly  as  long  as  the  pectoral.  It  is  directed  somewhat  far- 
wnrds.  and  is  entirely  amooth.  The  caudal  fln  ia  notched  to  half  ita  depth, 
and  is  rather  small.  The  ventrala  are  large,  and  are  united  by  the  I'niirc 
length  of  their  inner  rays.  The  external  or  first  ray  of  each,  ia  larger  than 
the  others,  and  M)e  apex  of  tlie  Bn  readies  the  Qrst  anal  ray.  The  closed 
pectoral  spine  barely  reaches  the  base  of  tlie  ventral ;  it  is  set  with  recurred 
tocth  behind,  but  is  smooth  in  front.  The  soft  part  of  the  lln  is  contracted 
and  is  much  smaller  than  that  of  the  ventral  fin.  The  huinerat  process  is 
short  and  smooth  and  is  coveied  by  a  smooth  skin  ;  the  postcoracoid  pro- 
cesaea  are  rather  long  and  are  very  acute  at  the  apex. 

The  mnxiHary  barbels  continue  from  theextreniily  of  the  long  maxillary 
bone  to  the  middle  <if  the  pectoral  spine :  the  anterior  vectmis,  which  are 
very  Htlle  in  advance  of  the  posterior  ventrala,  reach  Ibc  base  of  Ihe  same. 
The  eyes  liave  nearly  as  much  inferior  as  superior  range,  and  Ihe  mouth  does 
not  extend  beyond  their  anterior  angle.     Lips  equaj. 

Color  in  spirits  light  brown,  the  dorsal  region  blackish.  A  black  spot  in 
the  middle  of  each  lobe  of  the  (all.  Total  length  M.  .135;  length  of  head 
,019  :  to  the  base  of  anal  fln  .040  ;  of  anal  fin  .06-3.  Width  between  bases 
of  pectoral  spines, 016. 

Two  specimens  from  the  collection  of  1873, 
21.  Cktopsis  CANDiRA  Agaes. 

Coll,   of  1877, 
33.   Rhihoiwras  PRiONOUtrs  Cojie,  Proceed.   Academy  Philads.  Septem- 
ber 1874,  p.  134,     Rhinodorai  leffeanut  Stcindochner.  Sltzunga)>crichte 
Akodemic  Wiss,  Wiun,  1875  ;  read  January,  published  t  PI.  III. 

Prom  Nauta.  Coll.  1873. 

23.  Hhihodoras  NioER  Valcnc 
Coll.  1873.     Naula. 

24.  Zathorax  kauticus  Co|>e,  Proceed.  Acad.  Phila,  1874,  p.  i;}3. 
From  Nauta. 

In  some  specimens  of  this  s|iecies  [he  adipose  dorsal  fin  ia  wanting. 
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though  generaHy  present.  The  naked  inferior  surface  of  tlie  scapular  arch 
diHtinguishes  this  genua  from  Dorat,  aad  I  now  tliink  that  the  peculiar 
Torm  of  tlie  prefrnnlal  bone  lias  a  similar  value.  The  superior  and  anterior 
borders  or  lUe  latter  are  free  and  pectinale  as  in  Phyiopyxh. 

The  Dortu  pertinifroTu  m.  preseata  the  same  character,  but  the  scapu- 
lar arch  is  covered  below  by  thick  skin  as  In  Borne.  I  therefore  regard  it 
UB  representing  a  genus  between  the  latter  and  Zathorax,  whicii  may  be 
called  AgaTayxi*.     Dorai  gryp'ii  m.  belongs  to  Doras. 

25.  Hypoptopoma  BtLOBATUu  Cope,  Proceed  Amer.  Pliiloa.  Soc.  1871),  p. 
566. 

Coll.  of  1873. 

26.  Htpoptopoma  oularb.  sp.  oot. 

This  species  Is  more  robust  than  the  //.  bilobntnm,  and  differs  in  various 
respeciB.  There  are  but  SI  shields  crossed  bjr  the  middle  line  of  the  side 
instead  of  25 ;  the  space  between  the  sub-orbital  bones  and  the  clavicle  is 
tilled  with  an  osseous  shield  wanting  In  H.  bUobatum,  and  there  is  no  me. 
diaa  series  of  abdominal  scuta.  As  compared  witli  the  H.  thoraeatum 
Guntb,  this  fish  exhibits  similar  proportions,  having  the  head  wider  in 
proportion  to  the  length  than  In  H.  bilobatum  But  the  scuta  of  tlie  throat 
and  thorax  in  H.  t/ioraeatum  are  as  in  H.  bilobaium,  as  well  as  the  number 
of  scuta  crossing  the  lateral  line.  The  caudal  fin  has  the  lobes  sub  equal  as 
in  if.  bilobaium. 

Radii  D.  1.  7:  A.  I.  5;  V.  I.  5;  P.  I.  6.  Pectoral  spine  reach- 
ing end  of  ventral  spine;  dorsal  spine  not  branched  at  extremity,  rather 
stout,  nearly  as  long  as  the  peciAral,  its  base  4  mm.  uearer  end  of  muzzle 
than  tiase  of  caudal  tin.  Head  very  flat,  quite  wide,  its  width  beliind  orbits 
aliout  onc-founh  the  length  to  the  base  of  the  caudal  tin  ;  its  length  to  llie 
superior  angle  of  the  gill  opening,  3.8  limes  inio  ttie  same.  The  spine  sup- 
porting the  adlixise  tin,  stands  on  the  anterior  Ijorder  of  the  fourth  dorso- 
lateral scute  counting  from  the  t>a3U  of  the  first  superior  caudal  fulcrum. 
Some  scuta  i>elwcbn  this  point  and  the  laJt  doraat  ra}'.  Each  border  of  the 
mu7^1e  supports  a  wide  band  of  segments,  within  which  a  narrower  band 
of  segments  iwuiids  the  median  wedge-Bliai>ed  area  on  each  side.  Inferior 
border  of  end  of  muzzle  prickly  ;  eye  with  some  inferior  range.  Scuta  of 
head  aliore.  and  those  lielow  as  far  as  vent,  fint^ly  granular;  the  others 
smooth.  Color  olive  brown,  each  acute  of  the  iKidy,  and  the  three  nuchal 
ones  with  a  pale  border  within  the  edge.  Caudal  with  the  rays  brown, 
except  a  wide  margin,  and  a  vertical  line  beyond  base,  wliicii  are  pale.  The 
dorsal  fin  Is  deep  brown  at  the  base,  and  has  some  dark  spots  on  its  middle. 
Length  M.  .105  ;  to  base  of  pectoral  fln  .038  ;  to  base  of  anal  .052 :  eleva- 
tion of  dorsal  spine  .021. 

Coll-  of  1877. 
27-  Oh«nothokax  bioarinatus.    Geu.  et  sp,  nov. 

C^aT.  Gen.  Cailichthylfonn  flsliea  with  osseous  dorsal  and  pectoral 
spines,  a  produced  occipital  shield,  and  O-II  soft  rays  in  the  dorsal  Qu. 


b,Goo(^lc 


Cope.]  680  [Moj-  n. 

The  coracoid  ahielde  are  l&teral,  aod  do  not  cover  the  itbdumiiio~tborBcic 

This  genuH  is  similar  to  Oailrodermui  m.  excepting  in  the  iDcreaaed 
number  ordoraBl  radii,  in  which  it  is  identical  with  Broehit.  It  might  be 
called  Brochit  without  coracoid  lireast  shield.  A  sjaopais  of  the  epeci«a  or 
this  group  is  given  below. 

Char.  Specif.  Radii :  D.  I.  11  ;  A.  II.  6  :  V.  6  ;  P.  I,  7.  The  doreal 
and  peclorai  spines  aru  of  BUb-eqiial  length  and  serrate  behind  only  ;  their 
length  equals  the  distance  from  the  pupil  of  the  eye  V)  the  end  of  the  mnz- 
zlc.  The  profile  is  rather  gteep  ;  the  head  is  compressed,  and  the  muzzle 
is  produced.  The  diameter  of  the  eye  is  a  little  more  than  onc-rourth  the 
length  of  the  heiid,  is  one-half  the  length  of  the  muzzle,  aod  lialf  the  inter- 
orbital  space  measured  over  the  convexity.  There  are  two  azygoua  bone« 
between  the  supra-occipital  crest  and  the  first  dorsal  spine.  There  are 
twenty  three  vertical  scuta  between  tlie  supra-temporal,  and  the  base  of  the 
caudal  Qn  ;  no  dorsal  or  ventral  azygous  scura.  The  postcoracoid  plates  are 
nearly  smooth  and  sub-vertical,  projecting  downwards  so  as  to  fonn  an  ob- 
tuse keel  on  each  side  of  the  belly.  Inferior  bridge  of  scapular  arch  cov- 
ered with  sotl  skin.  Maxillary  beard  nearly  attaining  gill  fissure  i  inferior 
Up  broadly  reverted,  produced  into  a  short  barbel  on  each  side.  Facial 
ossification  extending  one-third  the  distance  to  the  maxillary  ;  half  way  to 
the  end  of  the  muzzle,  and  not  enclosing  nares.  Color  olivaceous  :  top  of 
head  darker ;  fins  immaculate.  Length  H.  .059 ;  of  head  .014 ;  do.  to  base 
of  ventral  fia  (axial)  .022;  to  base  of  anal  .03.5.  Lengthof  dorsal  spine  .011- 

Coll.  1877. 

A  second  species  of  this  genus  Is  the  'J.  *tmiiculatu$  iCorgdoras  Cope, 
1872).    The  species  and  genera  of  this  group  are  the  following  : 

BHOcaiB  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.  1871.     Coriicold  fields  cover- 
ing the  breast ;  dorsal  soft  rays  0-11.     The  Oallichthj/i  laioth  Cast,  prob- 
ably belongs  to  this  genus. 
B.  caruUui  Cope,  loc.  cit.  1873,"p.  277. 

B.  dipteral  Cope,  loc.  cit.  1873,  p.  27S. 

Ca£KOTHOitAX  Cope,  supra.  Coracoid  shield  not  enclosing  the  breast 
and  belly ;  dorsal  soil  rays  9-11. 

C.  hicarinatna  Cope,  supra. 

C.  iBmiKiitatu»  Cope,  Proceed.  Ac*d.  Phila.  1872,  p.  280. 

This  species  differs  from  the  O.  bienrinata*  in  the  horizontally  extended 
coracoid  shields,  tlie  greater  development  of  the  facial  ossification,  the 
shorter  muzzle,  larger  eye,  and  greater  relative  thickness  of  the  head- 

CoBvnoRAS  Lacep.  Bleeker ;  Hoplitoma  9w3.     Coracoid  shields  enclos- 
ing ventral  region :  dorsal  soft  rays  0-7. 
C.  punetaiut  Lac.  Ganttier,  Catal.  v.  32B. 
C.  amtu  Gill.  OOnther,  1.  c. 

0.  equei  Steind.  Sitzungsherichie  Wien  Akademie,  1870  (Jul;),  p.  92,  PI. 
XII.  fig.  8. 
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QASTRODBRkiua   Cope.     Cnracoids   not   ODclosiiig   tile   ventral    region 
which  19  covered  with  soft  akin  ;  dorsal  son  rays  9-7. 
G.  ambiofvt  Cope,  Proceed.  Acad.  Phila.  1873,  280. 
G.  triUne'Uuii  Cope,  1.  c.  281,  Pi.  VI.  fig.  2. 
O.  (wu(u»Cope.  I.e.  281. 
G.  amphibetn)  Cope,  1.  c.  282. 

O.  armatai  Qhaih.  Proceed.  Zoiil.  Soc.  Lund.,  1808,  230,  cut. 
G.  ag/i»»iiii  Sicind.  loc  cit.  sup.  90,  PI.  XII,  f.  2. 
O.  tlegam  Steind.  1.  c.  03. 
0.  rwft^riwi  Steind.  I.  c.  05.  PI.  XI.  f.  1. 


H  Quoj.  Qainn. 

a  Cuv.  Viil. 


32.   LORICARFA  <TATAPHRACTA  L. 

Coll.  1873.    The  Maraflon. 


36.  Plecobtomus  virbscbns  Co|ic,  1.  c.  137. 
Coll.  1873. 

ST.  Aroes  babalo  Cuv.  Val. 

Rio  Uruhamha  ;  altitude  10,000  fuel. 
38.  Trichom ICTERUS  DieFAR  Tach.  Cope,  Proceed.  Anicr.  Philoa.  Soc., 
1877,  p.  '.in. 

Sources  of  the  Ucayale  at  t'rubamba.  10,000  feet,  and  Tinta,  11.400  feet. 
30.  TRiCHOMYCTBRoa  ohacilis  ft)  Cuv.  Val.,  Cope,  loc.  cil.  p.  30. 

Tinta,  11,400  feel. 

ASPREDIMIDf. 

40.  BaMOCBPHAi.vs  MBLAS  Cope,  loc.  cii.  1872,  p.  132. 
Coll.  1873.     Naula. 

41.  Dtbichthys  coRACOiDEue  Cope,  1.  c.  p.  133. 
Coll.  1873.     NauU. 

PROC.  AKKR.  PB1L06.  SOC.  XVII.  101.  4a.      PHINTEU  JOME  27,  1878. 
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PLECTOSPONDYLI. 
Stbhnoptqida. 
43.  Cabapds  FASCtATus  Pallas, 
foil.  1873-1877. 

43.  Stbrnabchus  bokapartii  Costelnau. 
Coll.  1877. 

44.  Sternarchus  albifros's  Linn. 
Coll.  1877. 

45.  Sternarchus  schotti  Sicindaclmer. 
Coll.  1877. 

41).  Stbunarchos  bal^nops,  sp.  nov. 

Profile  oblique,  ivilli  a  depression  belwe«n  tlie  orblla ;  snout  short,  and 
inucli  narrowed.  Lower  jaw  large,  projecting  beyond  the  upper  both  an- 
teriorly and  laterally,  enclosing  the  latter  snmewltat  as  in  a  wbalebonc 
whale.  Th<- Assure  pr  the  mouth  is  aliorC.  only  reaching  the  vertical  line 
froQi  the  anterior  nostril.  Byes  small,  without  Free  border,  much  nearer 
the  snout  than  the  gill  otKning,  one-twelflh  the  length  or  thphead,  which 
latter  enters  the  length  without  caudal  fin,  8.5  limes.  The  depth  at  the 
base  of  the  dorsal  thong  is  equal  to  the  length  of  the  head.  Analnulii  171. 
Scales  very  large,  in  only  nine  longitudinal  rows  at  the  base  of  the  dorsal 
thong.  Color  olivaceous,  with  a  pale  dorsal  band  which  reaches  the  dorsal 
thong,  and  a  pate  narrow  band  on  each  side  near  the  dorsal  band.  Length 
>I.  .165;  length  to  origin  of  anal  .030  i  length  to  base  of  dorsal  thong  .0ti6. 

This  species  resembles  remotely  the  S.  scAotfiVof  Steindachner,  but  differs 
from  it  and  from  all  the  other  siK'cies  in  the  much  enlarged  mandible  and 
the  large  scales. 

Coll.  1877. 

47.  BHAMPHOBTBBMARcauB  MACKOsTOHA  Gthr.,  Catal.  Brit  Uua.  Vlll, 
p.  4. 

Coll.  1877. 

48.  Rhamfbichtbts  fanthekinus  Castelnau. 
Coll.  1877. 

49.  Stkrnofvgcs  riRBSCENS  Valcnc. 
Coll.  1873-1877. 

50.  Stbrnoftous  TROscnELii  Eaup. 
Coll.  1877. 

51    STEitNorirocs  UACKuKoa  BI.  Schn. 
Coll.  1877. 

ClLARACINID.t:. 

53.  AuODHa  MELANOPOOON,  sp.  nov. 

Char.  Om.  Jaws  edentulous  ;  alHlomen  not  acrniCe.  Branchial  Assures 
very  e  I  tensive.  Branchial  arches  furnished  with  long  rakers,  which  art- 
presunl  on  the  fifth  arch  as  well  as  the  others. 
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Tills  gunus  is  UurimaCui  with  it  clupcirorm  bnincliial  npiMrHtiis,  In 
I>olli  tliu  s|ieclcs  the  rakers  on  tlie  anterior  fnur  arches  are  bristle  Uku, 
while  tliose  on  llie  fifth  resemble  somewhat  the  pharyngeal  teeth  of  Calot- 
tomida,  although  flexible. 

This  genus  has  never  been  distinguished  from  Curtmalun  until  the 
presunt  time.  Il  is  not  unlilcely  chat  the  second  species  included  by  Spix  in 
Aru'dui  {An.  lalioY)  is  a  Curimatui,  but  ttie  A.  tlongalui  must  be  regarded 
as  ibe  type  of  the  genus.  Cuvler  establlsiied  Carimaliu  ou  the  C.  eyjiri- 
noidtt  (SaltiiQ  e^nlului  Bl.  fide  Gihr.)  but  included  in  it  erroueimaly  the 
Aiuidui  etoayiUw,  in  wliich  lie  is  followed  by  GQnther. 

Since  the  alK>vo  wns  written  I  learn  that  Professor  Gill  has  described  this 
genus  under  the  name  of  Etopomorphut,  in  a  recent  Duml>er  of  a  ))opular 
Journal. 

Char.  Specif.  General  form  slender,  head  clongalc,  and  with  acuminate 
■nuzzle,  with  the  mandible  projecting,  beyond  the  prcmaKillary  bonier. 
Length  of  head  entering  total  without  caudal  fin.  tliree  and  tno-lhirds 
times :  depth  of  bo<ly  at  dorsal  fln,  less  than  on<>-alxth  of  the  same.  Eye 
large,  one  sixth  of  length  of  head  enicring  one  and  one-fourth  limes  into 
length  of  muzzle  and  interorbilAl  space,  which  are  thus  equal.  Opercular 
bone  as  long  as  deep  ;  interoperculum  large  ;  extremity  of  maxillary  ex- 
tending a  little  beyond  vertical  line  from  anterior  rim  of  orbit. 

Kadii;  D.  1  10;  A.  I.  10;  V.  11;  P.  1ft.  Base  of  first  dorsal  ray  3  mm. 
Dearer  end  of  muzzle  than  base  of  dorsal  &n,  pectoral  fin  reaching  lialf  way 
to  ventrals,  and  veulrals  half  way  to  anal.  The  scales  are  small,  in  about 
128  trnnsvcrae  rows,  and  at  the  origin  of  th'e  anal  fln  in  33  longitudinal 
rows.  The  origin  of  the  veutrels  is  Iwlow  the  middle  of  tlie  dorsal  fin. 
Total  length  Jl.  .075. 

Color  blackisli  above  and  one-third  way  down  the  side  ;  sides  and  alxlo- 
men,  with  sides  of  head  silvery.     Dorsal  and  caudal  fins  dusky  and  with- 
out spots.     End  of  mandible  black. 
Coll.  of  187;t ; 


63.  Akodus  STEATOrs,  sp.  nov. 

While  the  preceding  species  has  rather  clupeiform  character,  the  present 
one  looks  like  a  H«iaiod>i».  and  particularly  the  //.  nn'ei-ottpi$,  with  whicli 
it  was  found  associated  in  the  collection.  It  difiera  much  from  the  IL  m<- 
tunopogvn  in  the  even  lips,  and  the  extensive  adipose  membrane  which 
closes  the  eye  to  an  even  greater  degree  than  is  found  in  the  H.  mierolepit. 
reducing  it  to  a  vertical  fis-surc.  liadial  formula  D.  I-  10  ;  C.  3  +  19  +  3  ; 
A.  I.  11 ;  V.  12 ;  P-  10,  reaching  half  way  to  ventrals ;  ventrals  reaching 
half  way  to  vent.  The  ventrals  originate  below  tbe  middle  of  the  dorsal 
Qn,  whicii  originates  exactly  half  way  between  tlie  end  of  the  muz/.le,  and 

the  base  of  the  superior  caudal  fulcra.     Scjilos  small,  J|;i  .    The  general 

form  is  slender,  the  depth  entering  tiie  length  less  the  caudal  tin  J)  3  limes  ; 
and  the  length  of  tlie  lieacl  entering  the  same  3.8  times.    The  diamc- 
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tcr  of  the  eye  as  seeo  through  its  adipose  covering  is  a  little  less  th&n 
nnelinh  tlic  length  ill  the  head  ;  and  is  one-lialf  tlie  inlerorhital  width 
uimsu red  over  the  strong  coovexity  of  the  frontal  bone.  The  msxillarj 
bone  mttkes  an  angle  with  the  tiremaxillary,  and  extends  as  far  as  the  line 
of  tbc  anterior  border  of  the  orbit ;  the  greater  part  of  its  length  passes  be- 
neath the  edge  o(  the  preorbilal  bune.  The  opercular  apparatas  is  elon- 
gate, but  the  operculum  is  deeper  than  long.  Total  length  M.  .305  ;  leogtb 
of  head  .047;  length  to  origin  of  dorsal  Bn  (axial)  .062  ;  do.  of  veDlrkl 
.090:  do.  of  anal  An  .134. 

Color  inspirits  steel  blue,  paler  below  ;  base  of  the  caudal  fin  extensively 
black  ;  other  fins  unspotted.  Sides  of  head  golden  ;  chin  au<i  top  of  bead 
black  ;  a  golden  speculum  alM>vc  the  orbit. 

Coll.  of  1877. 


54.    CUHIMATCS   i 

This  is  a  robust  species  with  small  scales.  The  form  is  elongate-ovaL 
and  Llie  liead  wide.  The  jtectorat  region  is  not  flattened  nor  cohered  with 
roughened  scales,  while  the  vcniral  line  from  the  ventral  fins  to  the  vent  is 
keeled,  hut  not  serrate.  The  dorsal  fin  is  elevated,  its  anterior  rays  being 
fuur-flfths  as  long  as  the  head. 

Iladii ;  D.  I.  10  ;  A.  1.  12  :  V.  0  ;  P.  13.  The  pectorals  do  not  reach  the 
vcntrals,  nor  the  latter  the  vent.  The  vcntnils  originate  lielow  the  fiflh 
dorsal  spine.  First  dorsal  ray  much  nearer  the  end  of  the  mnzEle  than  the 
base  of  the  caudal  fin.  Scales  '!!5-91-S3.  Depth  at  flrst  dorsal  raj  entering 
length  minus  caudal  fin  2.7  limes.  Length  of  liead  in  the  same  three  and 
two-fifth  times-  The  eye  enters  the  length  of  the  head  four  and  four-filth 
times,  and  twice  in  thii  nu>derately  convex  Interorbital  width.  Ll|is  equal, 
the  inferior  closing  within  the  superior.  Maxillary  bone  short,  not  extend- 
ing behind  the  line  of  the  nares.  Color  silvery  witliout  spots  on  the  IkkIj 
or  fins.  Total  length  M.  .200;  length  of  head  .049  :  do.  to  origin  of  dorsal 
fin  (axial)  .070 ;  do.  to  origin  of  ventrals  .080  ;  lo  origin  of  anal  fin  .  124. 

Tills  species  appears  to  he  nearest  the  C.  latinr  Spix.  judging  from  de- 
scriptions. In  that  llsh  the  anul  rays  arc  said  I?  be  14-13,  and  the  di>rsals  12- 

Coll.  1873. 
53.  CuRtMATUs  sPiLURUS.  Gantb.  Steind. 

Coll.  1873, 
56.  Cubimati;b  trachtstethvb,  sp.  nov. 

This  is  a  moderately  elongate  species  with  the  preventml  region  flat- 
tened, and  covered  with  large,  tliick  striale  and  dentate  scales  ;  and  with 
the  postventral  region  also  tiatlened,  and  without  distinct  median  keei. 
Radial  formula  D.  1,  10 :  C.  3  4-  10  +  2  ;  A.  I.  8  ;  V.  8  ;  P.  16.  The  pec- 
torals nearly  reach  the  ventrals,  which  originate  below  the  middle  of  the 
dorsal  fin,  and  reach  to  the  vent.  The  anal  fin  lias  a  short  hatiis  which  U 
equal  to  its  distance  from  the  vent ;  folded  liackwards  it  reaches  the  base 
of  the  caudal  fin.  Tlie  elevation  of  the  dorsal  fin  exceeds  the  length  of  the 
bead.  The  depth  at  the  front  of  the  dorsal  fin  is  one-third  tlie  length  of  the 
caudal ;  the  length  of  the  head  is  one-fourth  the  same.  | 
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The  eye  ie  imge,  eotering  the  length  of  tl)c  hetid  3,25  limes  and  tbe  flat 
intcrorhital  spftcc  1.5  timeB.  The  muzzle  istlatitnil  projects  a  little  beyond 
the  lower  lip.  The  moiiiU  does  not  exlend  to  tlie  lioe  of  the  orbit.  The 
inferior  suborbital  hone  a  much  longer  than  the  otiiers.  Total  length  M. 
.128  ;  length  of  head  .026;  to  base  of  dorsal  .040;  of  ventral  .047;  of  anal 
.080.     Scales  &-48-6. 

Color  silver,  with  bluish  reflections  above  :a  bright  line  along  the  middle 
of  each  row  of  scales,  Flos  immaculale  except  a  round  spot  on  the  dorsal 
fln  below  its  middle. 

This  species  is  allied  to  the  G.  aj/wof  Ounlher,  but  that  Ibh  has  smaller 
scales,  more  anal  rays  and  other  characters.  (See  Proceed.  Zool.  8oc. 
Lon.,  1868,) 

Coll,  of  1877. 

57.  PoTAUOUBiNA   PRrBTiGASTER :    CuHmiiiui  priitigaiiUr  Steindachner, 
Silzungsbcrichle  Akad.  Wisa.  Wien,  1876,  July  (separata  p.  2-5),  PI.  VI. 

This  specieg.  well  described  and  figured  by  my  friend  Dr.  Sleindachner, 
is  too  distinct  from  tbe  species  of  Carira/ilut  lo  remain  in  that  genus,  in  my 
opinion.  Il  presents  between  the  ventral  and  anal  fins  not  only  a  keel, 
as  in  nmny  species  of  the  genus  named,  but  the  keel  is  surmounted  by  a 
series  of  acute  recurved  spiniform  scale.s,  quite  unlike  the  normally  formed 
ones  which  bound  il  in  the  keeled  species  of  Ourtmatai,  I  therefore  pro- 
pose lor  it  tbe  generic  name  above  written.  The  spinous  processes  arc 
stronger  in  my  specimens  than  in  tbe  figure  given  by  Dr.  Steindachner. 

Coll,  1873. 

58.  pROCHiutDua  ORTOSiANCs.  sp.  nov. 

Radial  formula D.  I.  10  ;  C.  3-ll)-'J  ;  A.  III.  8;  V.  «  ;  P.  14.  Scales9-44-7. 
Depth  of  body  ul  dorsal  fin  entering  the  length  less  the  caudal  fin  3f[  times; 
Length  of  head  entering  the  same  3.7  times.  Diameter  of  eye  entering 
head  4..'>  times,  or  one  and  a  half  times  in  tbe  muzxle  aud  two  and  a  half 
times  iu  the  intcrorbilat  width.  From  these  figures  it  is  evident  that  this 
is  a  moderately  elongate  species,  with  rather  clonpite  and  wide  head.  The 
fVontal  region  is  convex,  and  the  upper  lip  does  not  project  bi'vond  the 
lower  as  in  P.  harttit  Sicind,  The  pectoral  fins  reach  the  ventrals,  but 
the  latter  fall  far  short  of  the  anus.  The  belly  between  the  latter  and  the 
base  of  the  ventral  is  keeled,  but  not  serrate.  The  dorsal  tin  is  sitnnled  a 
little  in  advance  of  the  ventrals,  and  is  quite  elevated,  equaling  the  length 
of  the  head.  Caudal  fln  ratlier  short  and  robust.  Total  length  H.  .200 ; 
length  of  head  .046  ;  do.  tobaseof  duraal  (axial)  .073;  do.  tJ)  ventral  (axial) 
.063 ;  to  base  of  anal  .134  ;  deptli  of  caudal  peduncle  .030. 

0<ilor  silvery,  above  shaded  with  blackish  ;  the  Rcales  at  the  base  of  the 
anal  fin  inserted  in  a  blackish  skin.  Dorsal  fin  with  six  or  seven  cross. 
rows  of  blackish  dots,  which  only  mark  the  rays.  Caudal  fln  with  four 
cross-bands  of  r.uher  obscure  character,  which  follow  the  poslWor  contour 
of  the  fln,  except  the  posterior,  which  cnws  the  apices,  A  larL'e  specimen, 
measuring  M.  .330,  is  uniform  silvery  everywhere. 

From  Nauta,  Peru,  coll.  1673. 
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This  species  is  dcdicAtcd  In  Ihe  memory  of  my  late  (Hend,  Prof.  Jame» 
OrtoD.  OB  a  sliglit  eitpressinD  of  my  re«pcnt  for  Lim  ne  a  man,  aod  of  my 
Admiration  for  hifl  fearlessness  and  energy  as  an  explorer. 
M.  Pkochilodcs  cbpbai.otes,  sp.  nov. 

Tlicre  are  several  points  of  affinity  to  the  P.  argenUwi  lo  be  observed 
in  [he  small  specimen  referred  to  tbis  species.  Radii  D.  I.  10;  A.  II-  10; 
scales  10-?  41-?  depth  entering  length  without  caudal  On  2.7  limes ;  length 
of  hefd  three  limes.  The  head  Is  wide,  the  interurMtal  width  beiog  half 
the  length,  and  nearly  twice  the  diameter  of  the  eye.  The  latter  is  rather 
less  tlian  the  length  of  the  muzzle.  The  pectoral  fins  arc  small,  not  reach- 
ing llie  vcntrals.  which  in  turn  do  not  reach  the  rent.  Doraat  fin  with 
three  or  four  iransvcrse  rows  of  brown  sputs.  General  c«lor  plumbous  i 
above  blackish. 

Toul  length  .071  ;  length  of  head  Ml ;  to  dorsal  flu  (axlalj  .0-34 ;  to 
ventral  An  .(yH ;  to  anal  fin  .045. 

The  much  larger  head  and  the  spotted  fins  distinguish  this  fish  from  the 
P.  argenleut,  which  il  resembles  in  scale  and  flo  formula,  and  depth  of 
body. 

Coll.  of  1873. 
00.  EMioDus  HicHOLEPis  Encr. 

Coll.  1873-IH77. 
61.  RtKBOiOBs  HVEKHii  Qill,  Proceed.  Acad.  Phila.  1870.  p.  92. 

Radii :  D.  1.  10  ;  A.  I.  48  :  scales  24— 80-f  5— 23.  Head  entering  total 
length  less  caudal  fin,  2.33  times,  and  head  entering  the  same,  8.6  limes. 

Coll.  of  1877. 
03.  Anactrtcb  banouiskus  Cope,  Proceed.  Acad.  Phila.  1872,  266,  PI.  9, 
flg.  I. 

Coll.  1873- 

03.    ASACRYT0B  LIH.«3QUAMia.  Bp.  HOT. 

A  species  of  robust  proportions,  distinguished  by  its  small  rough  scales. 
The  iKxly  is  rallier  deep,  and  the  head  wide  with  very  convei  inlerorbitiil 
region.  The  deplh  enturs  the  length  less  the  caudal  fin  2.8  limes,  and  the 
head  enters  the  same  3.7  limes.  The  eye  enlere  tlic  head  five  times,  and 
the  interorbital  region  over  its  convexity  2.5  times.  Scales  27-112^38  :  the 
ex|>u3t'd  BurfaceB  covered  with  minute  prickles.  Kadii  D.  I.  10  ;  A-  I.  41 ; 
V.  7  ;  P.  lU,  reaching  beyond  Ihe  base  of  Ihe  vcntrals,  which  nearly  reach 
the  vent.     The  first  anal  ray  coninieni^s  below  the  seventh  dontal  ray. 

The  top  of  the  head  is  concave  in  profile,  and  the  jaws  are  equal-  There 
arc  two  rows  of  prcmaxillary  leeth,  of  which  the  inner  consists  of  very  few 
teeth.  Oneserles  of  mandibular  teeth  including  three  canines,  of  which  Ihe 
middle  one  is  iho  largest.  Two  canines  in  Ihe  [iremaxiilary  bone,  the  an- 
terior much  the  larger.  Maxillary  leeih  numerous.  Maxillary  bone  ex- 
tending cotisiderably  beyond  the  pi>4terior  border  of  the  orbit.    Oi>crcular 

Color  gray,  with  a  broad  golden  Intenil  band  above  the  lateral  line.    Id 
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Uie  anterior  part  of  the  latter  is  a  largo  black  s\ioi  which  is  situated  uearcr 
the  operctiiiir  tlesure  thao  the  line  uf  liie  first  dorsal  ray.  Ad  indistloct 
black  »pot  at  tlie  base  of  tlie  caudal  (in.  Total  length  M.  S2Q  :  of  head 
.035  ;  to  base  of  ventral  Ad  (axial)  .075  ;  do.  of  dorsal  fin  (axial)  .086  ;  do. 
to  origin  of  anal  .115. 
Coll.  1877. 

64.  Xifhorhaufiioh  abdreviatds,  sp.  nov. 

Fortii  stout  and  robust,  the  depth  ot  the  ventral  fln  eotering  the  length 
minus  the  caudal  fln  three  aud  a  Tialf  times.  Length  of  litod  entering 
the  pame  about  three  times.  The  muzKle  is  relatively  short,  being 
only  one  and  a  half  limes  the  length  of  the  long  orbit.  This  enters  tlie 
bead  4.75  times,  and  the  fiat  interorbital  space  1.5  times,  which  there- 
fore equals  the  length  of  the  muzzle.  There  arc  two  distant  large  ca- 
nines on  the  anterior  jiart  of  the  maxillary  bone  and  four  smaller  ones  ;  the 
mamillary  teeth  are  luinute.  There  are  two  distant  canines  on  ihe  premax- 
illary.  and  four  large  ones  on  the  dentary,  with  a  terminal  tooth  of  small 
aize.  The  maxillary  is  covered  for  its  entire  length  by  the  preorbital.  and 
extends  to  a  half  orbits  diameter  behind  the  posterior  bo rd it  of  the  orbit 

Kailial  formula  D.  I.  10 ;  A.  II.  21  ;  V.  8  ;  P.  10,  reaching  base  of  ven- 
trala,  which  reach  vent.  Dorsal  fin  elevated,  equaling  length  of  head  with- 
out muzzle,  originating  behind  line  of  venirals,  and  turminaiing  just  in 
front  of  line  of  first  anal  ray.  Scales  2^W>  -f  3~t0,  smooth,  those  of  the 
lateral  line  not  lunger  than  the  others.   Breast  below  shoulder  girdle,  keeled . 

Color  silvery  bluish,  with  a  wide  paler  shade  along  :he  side ;  a  black 
humeral  and  basal  caudal  spot.  Fins  immncuialc.  pectorals  and  ventrats 
dusky.  Total  length  M.  .312 ;  of  head  .038 ;  to  origin  of  ventrals  (axial) 
.090;  do  of  dorsal  .109;  do.  of  anal  .130. 

Cnll.  1873-1877. 

65.  XiPHORITAUrHUe  heterolepis,  sp.  oov. 

An  elongate  species  in  which  the  depth  enters  the  length  with  the  caudal 
fin  six  times,  and  the  head  enters  the  same  three  and  six-tenth  times,  or 
three  and  three-tenth  times  without  the  caudal  fin.  The  muKzle  is  nar- 
rowed and  convex  above,  and  Is  not  so  long  as  from  the  anterior  border  of 
the  orbit  to  the  preopercular  border.  Tlie  dorsal  fio  is  in  the  posterior 
part  of  the  seivmd  third  of  the  length  (without  caudal  fln).  Formula ;  D. 
I.  10 ;  A.  II.  35 ;  V.  8 :  P.  K,  reaching  more  than  half  way  to  ventrals, 
which  extend  half  way  to  vent.  Scales  very  small,  those  of  the  laieral  line 
larger  than  the  others,  and  crossed  by  a  vertical  ridge  beyond  their  middle  : 
formula  38—121+8—33. 

The  diameter  of  the  bony  orbit  enters  the  head  5  limes,  and  the  inter, 
orbital  space  1.S5  times.  The  front  and  ethmoid  region  exhibit  a  few 
longitudinal  ridges,  and  there  is  no  rugosity  on  the  epiotics.  There  are 
two  foramina  for  the  accommodation  of  two  inferior  canine  teeth  on  each 
side-  Total  length  M.  .360.  The  first  suborbital  bone  behind  the  preor- 
bital. is  narrow.  Color  silvery,  on  the  side  golden  ;  a  basal  caudut,  no 
humeral  spot. 

Several  specimens;  colls,  "f  1S73-77. 
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This  species  appears  to  Iw  allied  to  the  X  faleatut,  from  Ouians.  ob  de- 
fined by  Oiinlher,  but  this  author  docs  not  allude  to  some  or  its  promlaeiU 
characters.  According  to  li[s  dtscription,  llial  is  a  stouter  species  having 
the  dsptli  one-flflh  the  length,  and  the  head  smaller,  or  oDc-fourth  the  same. 
It  has  also  a  hLimeral  spot.  Alt  my  specimens  have  'i5  anal  rays,  not  28-90 
as  given  by  Dr.  Ounther. 
GO.  XiFHORHAHPUDS  FALCiROSTRis  Cuv.,  Gflnther. 

This  species,  of  which  I  have  two  specimens,  diSers  from  the  last  as  fol- 
lows :  Anal  radii  (soft)  only  21  ;  dorsal  So  in  the  posterior  third  of  the 
length  minus  caudal  (In  ;  scales  equal,  36 — 131-|-3 — IS-  Head  and  tnunle 
wider,  the  latter  without  ridges  ahoTc,  and  with  only  one  foramen  for  the 
inferior  ranines.  First  suborbital  bone  wider.  It  differs  from  Ganther'i 
description  in  having  the  muzzle  considerably  shorter  than  the  distoiice 
from  the  anterior  border  of  tiie  orbit  to  the  preopercular  border,  I  add  that 
the  supmoccipiial  crest  is  short,  and  the  epiolic  region  rugnse.  Depth  one- 
sixth  length  without  caudal  Sn  ;  length  of  head  in  same  3.7  in  the  same. 
There  is  a  caudal  but  no  humeral  spot.    Total  length  H-  -2S5. 

Coll.  1679-77. 
07.  Rtdroltcus  fectoralis  OQnther,  Ann.  Magaz.  Nal.  Hist.,  1866. 

Coll.  1873-77.     NaulB. 
68.  Raphiodon  vulpinuh  Spls.,  Agass. 

Coll.  1873-77. 
09.  Raphiodos  gibbus  Spix..  A.  75. 

Coll.  1873. 

70.  XipaoaTOM*T*DO  Cope,  Proceed.  Acad.  Philada.,  1872,  p.  267,  PI. 
SIII.  flg.  2. 

Specimens  of  this  species  in  better  preservation  than  the  types,  show  that 
tlic  belly  is  hiach.  and  tliat  there  is  a  large  black  spot  on  the  inferior  side 
of  the  caudal  peduncle  a1  the  base  of  the  caudal  fin.  They  also  show  that 
all  but  the  anterior  portion  of  the  lateral  line  is  wanting.  These  characters 
indicate  that  this  is  a  distinct  B[>eciQB  from  the  X  macuMum  with  which  it 
is  united  by  Stcindachner.  At  least  they  are  not  found  in  author's  figures 
and  desctiptio.ns  of  the  latter, 

71.  CuABACiniL'u  STf:iNDACUNEiit.  sp.  nov. 

This,  the  third  species  or  the  genus,  is  of  more  sl^'oder  fonn  than  either 
or  the  two  known  hiilierto.  and  bus  it  emallur  number  of  longitudinal  rows 
iif  scales.  The  numlicr  of  transverse  rows  is  as  in  t'.  ftuciaivm  the  type, 
and  larger  than  In  C  etheottoma.  The  (in  rays  are  less  numerous  than  in 
C.  fatciatwii. 

Radii ;  D.  9  :  A.  7  ;  V.  9  ;  the  Arst  ray  a  little  behind  the  origin  of  the 
dorsal  lln,  and  the  produced  apex  of  ihc  fin  nearly  reachingtbe  anal.  The 
pectoral  fln  is  also  prolonged,  attaining  the  base  of  the  ventral.  The  length 
of  the  head  is  greater  than  the  depth  of  the  body  entering  the  length  less 
the  caudal  fin,  4.33  limes.  The  grealt-si  depth  enters  the  same  6.B  times. 
Scales  4-37 — 3  or  tj  :  S^  rows  on  the  sioui  caudal  peduncle.  Lateral  line 
foinplele. 
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The  muzzle  is  acuminate  aad  tbe  mouth  very  aniall.  The  orbit  is  large, 
its  diameter  exceeding  the  muzzle,  and  entering  the  he&d  four  times,  and 
exceeds  the  interorbilal  width  by  nearly  its  hair. 

The  color  is  plain,  with  the  row  of  scales  bearing  tlie  lateral  line  silvery 
and  without  dark  borders.  There  are  nine  narrow  rather  weak  vertical 
blackish  tiars,  between  the  caudal  An  and  the  occiput.  Inferior  Qdb  un- 
spotted ;  caudal  wltli  a  dark  sliadu  at  the  base,  and  one  at  tlic  extremity. 
Total  1eiif;th  M.  .020;  of  head.  000;  lo  line  of  dorsal  An  .010;  to  do.  of 
anKi,  .018  ;  lo  liasis  of  caudal  .02$. 

This  s|)ecie3  is  dedicated  to  my  friend  Doctor  Franz  Steindachner,  of 
Vienna,  tlie  distinguished  zoologist,  who  has  atUled  much  Ic)  our  knowl- 
(Mlge  of  the  dshes  of  ibe  Amazon.  I  liavc  derived  much  instruction  to  this 
departoient  from  his  very  full  diagnostic  analyses. 

Coll.  of  1878. 

73.  Aprvocrarax  ppsillus  OQnth. 
Coll.  1873. 

78.    SCHIZODON'    1 

Coll.  of  1877. 

74.  SCHIZODON   « 

This  siiceles  is  more  elongate  and  slender  than  any  of  the  known  rcpre- 
senlatives  of  the  genus  ;  the  vertical  diauielers  of  both  head  and  body  being 
reduced.  The  extension  of  length  is  in  the  post  dorsal  rcgii>n.  Length  of 
head  into  the  total,  less  the  caudal  fin,  a  little  more  than  Ave  times  ;  depth 
of  body  into  lite  same  nearly  six  times,  hence  less  than  length  of  head. 
Radii,  D.  I.  11  ;  C.  2  +  19  +  2  :  A.  I.  9 ;  V.  9  ;  P.  16.  Dorsal  Qn  origin- 
ating anterior  to  the  point  marking  two-fifths  the  distance  from  the  end  of 
the  muzzle,  to  the  base  of  the  caudal  fin  ;  ils  elevation  eiiual  to  the  length  of 
the  head.  Pectoral  fin  not  reaching  the  ventnd,  which  does  not  reach  balf 
way  to  tlie  vent,  and  originates  below  the  fourth  dorsal  ray.  Orbit  enier- 
iog  the  length  of  the  bead  4.3  times,  and  the  ititerorhital  width  twice  ; 
tbe  inferior  range  of  vision  is  a  little  greater  than  tbe  superior.  Mouth 
lenninsi,  the  mandible  a  little  longer  than  the  prcmaxilhiry,  and  armed 
with  six  teeth.  These  are  smooth  externally,  and  have  two  principal  cusps. 
The  superior  are  denticulate,  the  denticles  arranged  into  three  cuspidate 
groups.  Id  botb  jaws  the  median  teeth  are  larger  tban  the  lateral.  Total 
leugtl),  M.  .109;  length  of  bead  .027;  length  to  origin  of  the  dorsal 
tin  .051  ;  do.  to  origin  of  ventrals  .057  ;  do.  line  of  origin  of  anal  fin  .  110. 
Above  dusky  to  second  row  of  scales  below  the  lateral  line ;  below  this 
point  silvery.  Fins  unspotted  except  the  caudal,  which  has  a  dark  longitu- 
dinal shade  along  tlie  middle  of  each  lobe. 

This  species  is  probably  allied  to  the  Rhytidodui  argenteofuienf  of  Kner. 
b'lt  in  that  species  according  to  Kuer,  the  superior  teeth  have  but  one 
point,  those  of  botii  Jaws  are  keeled  externally,  and  the  depth  of  the  body 
exceeds  a  little  the  leagth  ot  the  head.  The  inferior  tooth  figured  by  Kner 
is  entirely  unlike  those  of  this  fish. 

Coll.  1877. 

PttOC.  AHBR.  FHIL08.  SOC.  XVtI.  101.  4h.      PRINTED  JULY  1,  1878. 
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75.  ScHizoDON  TBiuACDi^Tua  Kner. 
Coll.  1877. 

76.  Lbporintjs  vittatds  Cuv.  Val. 
Coll.  1877. 


78.  Leporindb  HTPaBLONOTDS  OiiDtb.  Proceed.  Zoot.  Soc.  haadoa,  18S8, 
p.  244. 

Coll.  1877. 

79.  Lbporinub  holostictus,  sp.  nov. 

TlitB  liaudsomo  species  Is  dUtiaguUhed  by  the  contiDuation  of  the  very 
(tistinct  brown  crosa  bands  on  to  the  bead,  the  first  one  covering  ihe  end  of 
the  muzzle.  Tlie  depth  of  the  body  is  about  equal  to  the  length  of  the 
head,  entering  the  length  less  the  caudal  flu  four  and  a  quarter  times.  The 
orbit  LB  large,  its  diameter  entering  the  length  of  the  head  four  times,  and  the 
interorbital  width  one  nnd  flve-sixth  times.  Scales  6-11-.5.  Radii  D.  I.  11  ; 
A.  I.  0  ;  V.  10  ;  P.  14,  reacliing  half  wny  to  ventrals,  which  originate  below 
tlie  fourth  dorsal  ray.  There  are  eight  teeth  in  each  jaw  ;  those  of  the  man- 
dible are  small,  excepting  the  mediaii  pair,  which  are  much  prolonged,  and 
acute.  Thecoloris  silvery,  darker  shaded  above,  crossed  by  seven  black  cruee 
bars  on  the  body,  one  additional  on  the  napie,  and  two  on  the  head.  Those 
on  tlie  head  are  on  the  muzzle,  and  between  the  orbits  ;  the  five  behind  the 
ventral  fins  pass  entirely  round  the  txidy.  There  is  in  addition  a  duslty 
shade  at  the  emargination  of  the  dorsal  An,  Fins  otherwise  unspotted. 
Length  M.  .107  ;  of  head  .036  ;  to  line  of  dorsal  tin  .040  ;  tu  base  of  anal 
.083;  to  base  of  caudal  .104. 

Coll.  1877. 

80.  Leporinus  JtniiTiFABCIATOS,  sp.  nov. 

Depth  of  body  and  lengtli  of  head  sub-equal,  and  entering  the  length 
less  the  caudal  fin  3,06  times.  The  eje  is  large,  its  diameter  being  a  little 
less  than  oue*t1iird  the  length  of  the  head,  and  five-eighths  of  the  interor- 
bital diameter.  The  length  of  the  muzzle  is  five-sixths  the  length  of  the 
head  iiOBterior  to  the  orbit.  Scales  4—^6-5.  Radii ;  D,  I.  11 ;  A.  I.  10. 
Veutral  flu  beion-  the  fourth  dorsal  ray  ;  pectoral  reaching  half  way  to 
ventral. 

Color  brown,  with  fourteen  vertical  darker  brown  bands,  the  first  at  the 
nape,  the  lost  near  the  base  of  the  caudal  fin,  with  its  middle  interrupted, 
the  interruption  being  followed  by  a  dark  spot.  Fins  uitspotted.  Total 
length  M,  .065  ;  of  head  .016 ;  to  tine  of  dorsal  fin  .024 ;  of  anal  .044 :  to 
basis  of  caudal  .OIB. 

No  other  species  presents  the  numerous  cross  bands  of  this  one. 

81.  Hkmioramhus  bobdstulus  Cope,  Proceed.  Amer.  Phllos.  Soc.  1870, 
p.  361. 

Coll.  1873. 
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89.  TETaAOONOPTKBus 

3oc.  1870,  p.  .160. 
Coll.  1873. 


S5.  TsTRAOONOPTKRus  AOASsizii  SteiDdAchaer.  SlUungstwr.,  E.  K.  Akad. 
Wis9.  Wien.  1870  (.July)  41,  PI.  VIII,  flg.  2. 
Two  specimens  from  near  Pebas  resemble  the  speciea  above  named  in  all 
poi[iis  excepliag  in  tUe  more  elongate  body,  so  that  I  suspect  them  to  repre- 
sent a  local  race.  Tlicre  are  1.34  anal  radii,  and  the  longitudinal  rows  of 
scales  are  5— l-t-3-4.  The  total  length  witliout  caudal  fin  is  M.  .034; 
depth  .013  ;  length  of  head  .OlOS.  The  caudal  spot  is  very  large,  covering 
the  basal  half  of  Che  fin,  while  the  humeral  spot  ia  obsolete. 

86.  Tbtraoonoptbros  ld9OT0r,  ep.  nov. 

One  of  the  more  elongate  forms  of  the  genus.  Radii  D.  I.  10  i  A..  I.  24. 
Longitudinal  series  of  scales  twelve.  The  greatest  depth  enters  the  length 
less  the  eandal  tin  4.7  times,  and  the  length  of  the  head  the  same  4.2  times. 
The  diamelcr  of  the  orbit  enters  the  length  of  the  head  3.5  times,  and  the 
interorbiial  width  1.33  times.  The  maxillary  bone  is  toothless,  and  rather 
wide,  and  extends  little  beyond  the  line  of  the  anterior  Imrder  of  the  orbit. 
The  origin  of  the  dorsal  fln  is  behind  the  line  of  that  of  the  ventrals,  and  is 
nearer  the  origin  of  the  Caudal  Bn  than  the  end  of  the  muzzle  by  the  length 
of  the  latter. 

There  is  a  broad  silvery  lateral  stripe,  on  which  is  a  strong  black  hume- 
ral  spot.     There  is  no  distinct  basal  caudal  Spot     Total  length  .095. 

Coll.  of  1874,  from  Moyabaraba. 

87.  Tbtraoonopterus.  sp.  indet. 
Coll.  of  1878. 

88.  Tetraoonoptsrus,  sp.  indet. 
Coll.  of  1878. 

89.  Tetraoonoptekus  diaphakos,  sp.  nov. 

An  elongate  species  distinguished  by  the  small  number  of  its  anal  rays. 
D.  I.  fl  ;  A.  I.  18  ;  V.  7,  ortginating  a  little  anterior  to  line  of  doraal,  and 
not  reaching  anal  :  P.  13,  ant  reaching  ventrals.  Dorsal  fln  nearly  equi-dis- 
tant  l>etwpen  end  of  muzzle  and  base  of  caudal  fln.  Anterior  rays  of  dorsal 
and  anal  fliis  marliedly  longer  than  the  itosterior.  Depth  entering  length 
tees  caudal  fin  three  and  nne-sevectb  times  ;  length  of  head  into  the  same, 
fourandtwo-flfth  times.  Scales  4-35-3.5  -,  lateral  line  complete.  Maxillary 
bone  toothless,  extending  near  to  the  line  of  the  anterior  border  of  the 
orbit.  The  latt«r  enters  the  length  of  the  head  3  and  8-4th  times,  equal- 
ing the  interorbital  space. 

Total  length  H.  .053 ;  of  head  .011 ;  to  line  of  ventral  fin  .020 ;  to  line  of 
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anal  .020.    Color  silvery,  with  a  broftd  bright  silver  tftleml  band,  and  no 
bright  spota. 
CoU.  1874. 

90.  Tetraqonoptkrds  iPANttuiANUs  Cope,  Proceeil.  Aiaer.  Pkiloe.  Soc. 
18T7,  p.  28.     Unibambtt  River ;  elevatioa  11,500  feet. 

Coll.  of  1877. 

91.  Stkthaphioh  cbrtbbum  Cojie,  Proi^eed.  Academy.  Phila.  1873,  p.  261. 
CoU.  1877. 


94.  Serrasaliho  iuu&culatds  ap.  uov. 

This  species  belongs  to  the  restricted  genus  S«n-([ji'ff»i".  Tliun-un-'ijixpti-- 
mailllary  teeth,  of  which  the  third  is  much  smaller  iliun  the  others.  Ent-h 
loolh  lias  a  deolicle  at  its  posterior  base,  which  in  the  uise  of  tlie  e.xternal 
tooth  is  longer  horizautally  than  (he  princi|)a1  cusp,  aud  is  not  apiculntc. 
There  are  seven  in  the  lower  jsw,  of  sub-equal  size,  eacli  with  a  i>ost?ri{>r 
baaal  denticle,  except  the  oaterior,  which  has  two  basal  denticles. 

The  form  ie  discoid,  the  depth  entering  ilie  length  less  tlie  caudal  fin  l.S 
times,  and  the  length  of  the  head  entering  the  same  three  tiroes.  The 
dorsal  and  ventral  outlines  arc  equally  conve.v,  but  the  steei)cr  slopes  are 
opposite  the  anterior  alwve,  and  the  posterior  below.  Scales  small  84-100- 
33.  Radii ;  D,  17  ;  A.  I.  33 ;  V.  7,  not  reaching  vem  ;  P.  15,  reaching  Imsc 
of  ventrals.  Spines  33-4.  Gill  rakers  of  first  arch  short,  and  with  short 
apices.  Diameter  of  eye  entering  length  of  head  (including  chin)  fire 
times :  and  nearly  twice  in  the  interorbitAl  si>ace  measured  over  its  cuii- 
vexily.  The  origin  of  the  dorsal  tin  is  al-ove  Che  ventral,  and  equi-dlstant 
between  the  base  of  Ihe  superior  marginal  ray  of  the  caudal  fin  and  the  pos- 
t>:rior  border  uf  the  orbit.  The  auperior  candal  rays  are  not  so  long  as  the 
inferior.  Second  sub-orbi(al  hone  as  high  as  long.  Muzzle  a  little  longer 
than  diameter  of  orbit.  The  color  is  silvery  without  distinct  spots  ;  in  cer- 
tain lights  numerous  small  lead -colored  spots  may  be  detected  on  the  dorsal 
region,  extending  half  way  down  h>  the  lateral  line.  Caudal  and  anal  fin 
broadly  black  bordered ;  no  yellow  band.  Total  length  M.  .  100 ;  of  head 
055 ;  to  Ime  of  dorsal  fin  .090 ;  vo  line  of  anal .  116  ;  to  bssia  of  marginal 
caudal  rays  .101. 

This  species  la  near  the  8.  (Mopat  Co|>e,  but  ia  readily  distinguishwi  by 
the  much  more  numerous  scales,  and  the  longer  muzzle. 

Coll.  of  1877. 
66.  MsTTHHis  LDHA,  gen.  et.  sp.  uov. 

Char.  Oen.  This  ia  MyUU*  with  an  external  liorizonlal  cultrifonu 
spine  at  the  base  of  the  dorsal  Bn  as  in  Serraiiiltao  and  Sltthajrion.  The 
premazlllary  teelh  are  in  two  seHeg,  and  have  an  oblique,  more  or  leas  in 
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conspicuous  cuttiug  edge,  aa  in  Mylelei.  Two  conical  teeth  behind  Ihe  miui  ■ 
dibiilur  series.     The  bell)'  is  anned  witii  spiniferoue  1  iaterhsmal  bones, 

Tliis  form  is  related  to  Mytete*  precisely  as  Statkaprion  ia  to  Tetrago'Mp- 
terui.    But  one  species  is  koown  to  me. 

Ghfir,  Spacif.  Form  orbicular,  the  dorsal  region  very  convex  ;  the  ab- 
dominal outline  aiill  more  so.  Tbedepth  Is  eleveo-twelflhs  of  the  length  less 
Uie  caudal  flo,  and  the  length  of  the  head  enters  the  latter  three  and  two- 
tenth  times.  The  depth  of  the  head  fk>m  the  superior  border  of  the  post- 
i<;mporal  bone  e<|uals  the  length.  The  eje  is  large,  entering  the  length  of 
the  Itcad  tbri'e  and  one-sl^tli  times,  and  tlic  convex  interorbilal  apace  one 
and  onchalf  times.  The  chin  projects  a  little  beyond  tlie  pre  maxillary 
lH>rder,  and  the  eiid  of  the  toothless  maxillary  bone  is  immeiliately  below 
the  proximal  extremity  and  below  the  nostrils. 

Radii ;  D.  I.  17  :  A.  39 :  V.  7  ;  P.  14.  Tlie  ventral  fins  are  very  amftU, 
nnd  their  Inuie  is  eontracled,  so  Ihat  the  spines  are  arranged  nearly  in  a 
circle,  the  inner  and  outer  being  of  eiiual  length.  The  peciorals  are  small, 
marking  only  the  tlilnl  of  the  distance  to  ttie  line  of  the  vcjitrals.  The  tmse 
of  Ibe  anal  mitkeH  an  angle  of  cinly  STi"  with  the  vertical ;  its  anterior  rays  are 
little  prolonged.  Tlie  bas<;  of  the  dorsial  is  oblicpic  downwards  and  back- 
wards, and  tlie  Urst  ray  marks  a  point  at  .4,  the  distance  between  the  bases 
of  the  (lectoral  and  ventral  flns.  The  length  of  the  base  of  the  adijiose  dorsal 
is  two  thirds  tliat  of  the  rayed  dorsal.  Ventral  spines  35,  the  anterior  re- 
curved nnd  simple,  ttio  |M>3t£rior  more  or  less  bit\ircate.  The  head  of  the 
pre<lorsa1  spine  is  anvil  shaped.  The  suborbital  Imnes  are  narrow  ;  the  an- 
terior is  the  widest,  and  Js  triangular  with  the  long  apex  siiiwrior. 

Scales  tietween  the  laleral  tine  anil  the  ventral  fins,  3t>-40.  those  of  ttie 
lateral  line  (in  front)  larger  than  the  others.  Total  length,  M.  .075  ;  of 
hea<l,  .O'O  :  to  line  of  ventral  lln,  .038  ;  of  anal,  .04<i  i  of  caudal  fin,  060. 
Fir^t  di>rsal  rsy  equidistant  between  base  of  caudal  marginal  ray  and  end 
of  nuizzic,  measure<l  in  stralglit  lines.  Color  golden,  e.-ccepting  the  su- 
l<crior  half  of  tlic  region  above  the  laleral  line,  which  U  dove-color  in 
spirits.     No  s|>ota  of  any  kind. 

Coll.  of  1877. 
nfi.   .Mvi.ETK«  KEnsiAUii-s  Cope,  Proceed.  Acad.   Phila.  1873,  p.  3(W. 

Coil,  of  1873. 

The  specimen  here  recorded  differ?  slightly  tVom  the  type  in  some  de- 
tails. Dorsal  radii  in  Iratb.  17  ;  anal  In  type,  32 ;  in  new  specimen,  311 ; 
spines  In  type  46  ;  in  new  s|tccimen  51.  There  is  a  faint  eye-like  spot  on 
the  side  in  the  ni'w  specimen,  not  seen  in  the  tyjie,  and  some  Indistinct  ver- 
tical shades. 

Coll,  of  1873, 
97.  Myletbs  NiGRiPi.NsiK.  sp,  nov. 

Premaxillaiy  teeth  in  two  series,  which  are  in  close  cunttct.  The  an- 
terior series  is  curved,  and  consists  of  ten  teeth  with  a  8|>ace  as  wide  as  a 
tooth  in  the  centre ;  the   prwterior  series  ia  uninterrupted,   and  consists  of  ■ 
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four  teeth.  The  mandibular  seriea  is  uninterrupted,  and  consists  of  Beven 
teeth  OD  each  side,  the  posterior  four  being  much  smaller  titan  the  othen. 
The  two  posterior  maadibutars  areincontact  with  the  median  pair  of  the 
anterior  series,  and  are  aeparaled  by  a  narrow  interspace  fh>m  each  other. 
The  general  form  is  broadly  rhombic.  The  depth  is  anebalf  the  length 
with  the  caudal  fin,  and  the  length  of  the  head  enters  the  same  three  and 
one-half  times.  Radii ;  D,  I.  15  ;  A.,  33  ;  V.  8  ;  P.  16.  The  inferior  paired 
fins  are  very  short ;  the  others  are  well  developed.  The  adipose  fln  ic 
fhrnished  in  its  suixirior  part  with  jointed  rayi,  the  inferior  portion  it 
scaly.  The  base  of  the  anal  fin  is  covered  with  minute  scales.  The 
origin  of  the  firat  dorsal  tAj-  is  a  little  behind  that  of  the  ventral  fin, 
and  the  anal  begins  under  the  last  third  of  the  former.  Ventral  epines 
46,  all  simple  and  recurred.  Scales  36— 6S-|-6— 31  ;  the  lateral  line  con- 
siderably d(«urved  liehind  the  head.  The  head  is  wide  and  depressed 
above  the  orbits.  The  latter  enter  the  length  of  the  head  4.5  times; 
the  inlcr-orbital  space  3.3  times,  and  the  miuzlc  once,  axially  measured. 
The  froDlal  region  is  moderately  convex  in  cross  section.  The  mandibu- 
lar teeth  close  within  the  premaxillaries,  and  the  upper  jaw  projects  be- 
yond the  mandible.  The  lips  are  equal,  however,  in  consequence  of  the 
thickness  of  the  lower,  which  nils  the  space.  Its  superior  surface  is  pap- 
pillose,  and  at  the  points  where  it  comes  in  contact  with  the  maxillariea 
it  is  continued  as  a  free  beard  on  each  side,  reaching  to  below  the  centre  of 
the  nares  when  e.xtendcit.  The  maxillary  is  folded  under  the  preorlrital, 
but  its  posterior  border  cannot  teach  the  line  of  the  anterior  border  of  the 

Total  length.  H.  .130  ;of  head,  .040  ;  to  line  of  dorsal  fln,  .055;  tolineof 
anal,  .070  ;  to  base  of  cauiial  Bn,  .103.  Color  silvery,  plumbeous  above  ; 
the  sIiIl's  marked  with  rather  large  round  plumbeous  spots.  A  silver  Innd 
on  each  side  of  the  ventral  spines.  Anal  Bn,  taiidal,  except  superior  and  in- 
ferior border,  and  terminal  halves  of  paired  flns,  black.    Dorsal  dusky. 

In  a  larger  specimen,  probably  fromNauta(230mm.),  the  scales  are  finely 
(Ctenoid,  those  at  the  bases  of  the  median  Gns  coarsely  so.  The  head  is  fut. 
nished  with  minute  rugosities,  and  there  are  no  labial  beards  nor  color 

Coll.  1873-187T. 

98.  Mtletks  bidens  8pix. 
Coll.  1873. 

99.  Hacrodom  tbauika  Spix. 
Coll.  1873-77. 

100.  EKViHRtHOS  SALUONGDs  Oroo. 
Coll.  1878-77. 

101.  ERTTHRDura  BREVicAUDA.  Othr. 
Coll.  1873. 

102.  Ptrrbuusa  abstropb,  sp.  nov. 

Radii ;  D.  I.  9 ;  A.  I.  9.     Scales  in  seven  longitudinal,  and  about  twenty- 
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five  transverse  Beriea.  The  scales  are  lost  &om  tbe  anterior  part  of  the 
body  in  two  Bpocimens,  so  tbat  tlie  number  given  is  not  absolutely  certain, 
but  very  probable.  Origin  of  dorsal  fln  immediately  alxive  that  of  ventral, 
and  exactly  halfway  between  the  base  of  the  superior  marginal  ray  of  the 
caudal  Hq  and  the  anterior  bonier  of  the  orbit.  Pectoralsnot  reaching  the 
rather  large  ventiala,  which  faU  considerably  abort  of  the  anal.  Head  in 
total  leogtU  less  caudal  fin,  four  and  one-aiith  times,  and  equal  depth  of 
body  at  dorsal  Gn.  Bye  large,  its  diameter  entering  length  of  head  tliree 
times,  eiceeding  muzzle  by  nearly  half,  and  entering  iuterorbital  space  1-6 
times.  Suborbital  bones  reaching  pre-  and  Inte rope rcul urn.  Tbe  mandi- 
ble projects,  and  the  maxillarlcsare  verj  sbort  and  subdiscoid,  closing  into 
an  external  concavity  at  the  base  of  each  ramus.  Color  olivaceous,  except  a 
silver  spot  at  the  center  of  each  scale-  Fins  unspotted,  except  the  dor- 
sal, which  has  a  large  black  spot  over  its  middle  portion,  no  black  band  on 
head,  which  is  silvery  on  tbe  sides. 

Coll.  1877. 

IS03P0NDTLI. 
Ostbooi.imbidjG. 
108.  OsTEoau>ssuii  bicikrhobuu  Vand. 

Coll.  1873. 
104.  Arap.£ma  eiOAS  Cuv. 

Probably  Naula,  1873. 

IIAPLOMI. 

CTPniNOI>0NTlD« 

100.  ItiTtTLUs  uicBOPOB  Stein,  Othr. 

Coll.  1878. 

SYNENTOGNATHI. 

BKLONID.e. 

The  genus  £«It>n«  must  be  placed  in  a  family  group  distinct  IVom  that 
which  includes  the  genus  Eioeatut  and  its  allies.  I  have  already  pointed 
out  the  fact  that  it  possesses  a  distinct  coronoid  bone  ;  in  addition  to  this, 
tbe  vertebne  display  zygapophyses.  a  character  unusual  among  fishes.  On 
these  two  characters  I  propose  the  family  Belonida.  Professor  Gill  has 
Already  created  this  name,  hut  he  did  not  dcdne  the  group  to  which  he  ap- 
plied it. 

106.  Belone  T.BNIATA  Guntlier. 
Coll.  187S-77. 

PLECTOGNATHI. 
Tbtrodontidx. 

107.  Tbtbodon  rsiTTACOS  Bl.  8chn. 
Coll.  1878. 

PERCOMORPHI. 
Cbbouidid.^ 

106.  HSROS  ADTOCBTHON  Gthr. 

This  spedes  is  stated  by  Dr.  Steindachner  to  be  confined  to  the  coact 
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rivers  of  Brazil,  and  not  to  occur  iu  the  valley  of  the  Amnzon.     I  cannot 
dislingursh  mj  Peruvian  ttpeciinens  from  the  descriptions  fUniiabed  17 
htm  and  by  Dr.  OQnther. 
Coll.  18T7. 

109.  FTeros  BiKAcULATtra  Linn.  Cope  ;  Aenra  Gtlir. 
Coli.  1873-77. 

110.  ACABA  PLAVILABRIS  Cope,  Proceed.  Anier.  PhiloB.  Soc,  1870,  p.  570. 
Proceed.  Acad.  Phila.  1872.  Pi.  XI,  flg.  4. 

Dr.  Sleiadachner  in  the  Sitzungsberichte  of  the  Vienna  Academj  far 
1875,  p.  fl  {neparatii),  expreasea  the  opinion  that  this  species  is  the  A.  Ittra- 
■mvritt  Hccli.,  basing  iL  on  a  presumed  error  on  my  part  in  tlic  couDting  of 
the  scales  on  the  cht^eli.  He  finda  my  figure  ahove  cited  to  disagree  witli 
my  laet  description,  in  ptraKession  of  three  rows  of  cheeli  scales  nhile  I  haTe 
stated  that  only  two  exist.  An  examination  of  numerous  specimens  addi- 
tional to  those  already  in  my  possession,  shows  that  they  only  exhibit  two 
rows  of  cheek  scales  as  I  have  degcri1)ed.  Dr.  Steindachner  has  evidently 
misunderstood  my  figure,  for  there  arc  but  two  rows  of  cheek  scales  repre- 
sented on  it  as  descritied.  The  third  row  belongs  to  the  inferior  limb  of  Uie 
peroperculum.  The  Hgure  only  is  defective  in  the  dark  ehadtng  of  the  in- 
ferior lip,  which  Is  yellow  in  life. 

Coll,  1S73, 

111.  AcARA  8V8PILU8  Copc,  Pfoceed,  Ac.  PhilB.  1873,  p.  355,  PI.  XI.  flg.  3. 
In  a  larger  specimen  of  this  species  than  Ibe  type,  tlie  body  is  relatively 

deeper,  and  tlie  eye  a  little  smaller,  and  the  vertical  bands  are  less  decided- 
Coil.  1S77- 

112.  AcARA  si;boculahis,  sp.  nor. 

Radii  D,  XIII,  II ;  A.  Ill,  8 ;  V.  I.  5,  nearly  reaching  vent  and  origi- 
nating below  the  fourth  dorsal  spine  Scnles  3 — 80-2 — 8-9 ;  on  cheek  five 
rows.  Form  rather  elongate;  head  not  robust,  lis  length  entering  the 
total  lews  the  caudal  6n  iA  times.  The  depth  at  the  ventral  fin  enters  the 
same  2.75  times.  The  preorbilal  bone  is  as  wide  antero<|x>steriarly  as  tbe 
orbiti  aud  exceed  the  inlerorbilal  s|>ace  by  I  mm.  The  orbit  is  Ihus  behind 
tbe  middle  of  the  head,  into  whose  length  it  enters  8.6  times.  Its  superior 
rim  is  in  the  frontal  plane.  The  fourth  and  longest  dorsal  spine  is  as  long . 
as  the  cranium  from  the  superior  extremity  of  the  branchial  fissure  to  the 
anterior  border  of  the  orbit.  The  profile  descends  from  thesupra^occitHtal 
crest  in  a  nearly  straight  line,  with  a  slight  concavity  at  the  front  of  the 

('olorlight  brown,  with  a  narrow  vertical  black  spot  just  below  the  lat- 
eral line  opposite  the  middle  of  the  ventral  fln,  A  black  spot  on  the  upper 
anterior  |)onion  of  the  spinous  dorsal  An,  A  vertical  black  band  ttoia  the 
eye  to  the  inferior  edge  of  the  preo|>erculura. 

Total  length  M.  ,075 ;  of  head  .017 ;  to  basis  of  ventnile  (axial)  .032  ;  tfl 
basis  of  anal  .039;  of  caudal  .%8;  depth  .021. 

This  apecira  resembles  the  Q»ophagu»  eupido. 

Coll,  of  1871. 
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113.    ACARA  HTi'OSTlCTA,  Bp.    IIOV. 

RadU;D.  XIIIIB;  Aini5J.  ScalesS—SO-a— 17-8  ;8ix  rowson  cheek. 
Tlic  ventral  Sus  coiumeDce  under  (lie  tbird  dorsal  spine.  The  Inngest 
I  fourth  1  dorsal  spine  is  equal  to  the  diameter  of  the  bony  orbit,  nhich 
nearly  equals  Qw  flat  iDterorbltai  space.  The  preorhltal  bone  is  sb  long 
antero-poateriorly  as  one. third  the  diameter  of  the  orbit,  which  is  one-third 
the  length  of  llie  head,  exceeding  a  little  the  length  of  the  muzzle.  The 
extremity  of  the  maxillary  bone  citencla  a  little  beyond  tho  line  of  the  an- 
terior hortler  of  the  orbit. 

The  form  is  a  moderately  wide  oval,  with  the  profile  from  the  base  of  the 
dorsal  fin  a  perfectly  straight  line  to  the  end  of  the  muzzle.  The  depth  at 
the  ventral  Una  enters  the  length  less  the  caudal  2.1  times,  and  the  length 
of  thehei((l<'ntersthegame2.6timun.  Total  length  M.  .095  ;  of  head,  .027; 
to  origin  ventnils,  .031  :  of  anal,  .049  ;  of  cauiUl,  .070. 

The  single  B)>ecimen  in  my  possession  is  in  rather  bad  condition.  It  is 
of  a  light  brown  color,  the  dorsal,  caudal  and  nna)  flns  with  brown  spots. 
The  ventrals  are  cross-handed  with  deep  brown  ;  and  anterior  to  them, 
flvc  similar  bands,  separated  b.v  silvery  ititersjwcos,  cross  the  inferior  sur- 
face, the  anterior  three  of  which  rise  to  the  superior  border  of  tho  inferior 
ramusof  tlie  preoperculum.  A  brown  horizontal  line  extends  posteriorly 
Oom  the  mouth. 

The. soil  radii  of  the  median  Ans  are  more  numerous  in  this  than  in  any 
of  the  described  species.  This  character,  with  the  peculiar  coloration, 
will  distinguish  it  from  all  of  them. 

Coll,  of  1673, 

(Steind.)  Hygrogonui  Gthr. 

Wa.  Geophaods  cupiDO  Heck, 

116.  Geophagis  t.ksiatus  Gihr. 

Two  B]>ccimens :  one  of  which  eiihiblts  a  deep  brown  band  along  the 
middle  line  of  the  abdomen,  which  is  wanting  in  the  other. 

A  third  species  from  Pelms,  the  Oeojihagui  badupinnit  Cope,  is  thought 
by  Dr.  Sleindochner  lo  be  a  Chalobran^hai.  It  ha.»,  however,  the  branch, 
iai  structure  of  the  i^enue  (o  which  I  referred  it. 

117.  CiCHLA   OCELLARia  Bl. 

Probably  Nauta  1873, 

118.  Crbkicichla  protkus  Cope,  Proceed.  Acad.,  Phila.  1872.  p.-352. 
Coll.  1877. 

1111.  Chenicichla  i.rciu8  Cope,  Proceed.  Amer.  Plillos.  Soc.,  1870,  p.  570. 

Coll.  1873.    From  the  Cachyiacu,  an  afBuent  of  the  Huallaga,  near 
Moyabamba. 
130.  Crenicichla  JOANNA  Heck. 

Coll.  1877. 
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GENERAL  OBSBRViTION. 

The  121  species  enumerated  in  the  preceding  pages  are  distriboled 
timoag  the  followiDg  natural  families. 

8;DibraDcLidte 1 

Hjpophthalmld» : 2 

Silurlds 8t 

AsprcdlDidEe ! 

SterQopygidfc W 

CbarecinidK S2 

Osteoglossid* 3 

CyprinodontidfE 1 

BelonidK " 1 

TetrodoDlidie I 

CliTomididte 13 

121 

The  preceding  faniiliea  liare  all  been  known  heretofore  as  occuiriog 
in  the  fresh  waters  of  South  America,  so  [hat  an  nnalysis  of  the  contents 
of  this  catalogue  must  relate  chiefly  to  tlie  geni'ra  and  8t>ecies.  In  s> 
doing  I  first  poiiiiout  two  genera  which  arocLaraeterigtically  marine,  which 
have  been  shown  by  QiiDther  and  Steindachner  to  inhabit  tbe  BrazJIiau 
Amazon.  I  have  proven  that  their  distribulion  extends  even  to  the  Pe- 
ruvian Amazon,  25CH)  miles  from  the  sea.     They  are  : 

I.  Belone  L.    TetroAon  L.,  represented  by  one  species  each. 

I  next  enumerate  four  species  which  are  confined  to  the  AJpme  waten 
of  the  Amazon,  having  i>een  brought  by  Prof.  Orton  from  ihe  elevatious  of 
from  10,000  to  11,400  feet.    These  are  : 
II.  Argee  tabalo,  C.  V. 

Trirhomyelerttn  dinpar  Tsch. 
Trithcmyettrut  graeilU  C.  V. 
TrtragonopUnui  ipanguianus  Cope. 

These  represent  the  two  families  of  Silurida  and  Ckaraeiaida,  which 
are  distributed  everywhere  in  the  neotropical  realm.  Of  the  Charaei- 
nida,  TttragoTiopterut  is  universally  distributed.  Of  the  Silurida,  Arget 
LB  Alpine,  but  whether  found  in  the  waters  of  the  Pacific  Slope  as  well 
as  the  Atlantic,  I  am  not  informed.  The  other  genus,  Triekomyrterut. 
is  Alpine  and  West  Coast,  occurring  from  Equador  1o  Southern  Chili. 
Tlie  two  species  enumerated  above  are  the  only  ones  ftom  Atlantic 
waters  yet  known.  This  is  one  of  the  few  cases  where  a  West  Coaat  fonn 
crosses  the  great  water-shed.  It  is  well  Itnown  that  many  genera  are 
common  to  the  waters  of  both  coasts,  and  even,  according  to  OimtbeT,  the 
spedes  Itacrodon  trahira. 

I  next  note  the  genera  which  have  so  far  not  been  found  on  the  lower  or 
middle  Amazon,  and  whicli  may  be  regarded  as  characleristlc  of  the  Peru- 
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vian  portion  of  its  course.  Thfe  list  is  obviously  only  provisiuQal,  as  explo- 
ration of  tlie  AmazoDJaa  basin  lias  not  progressed  sufflcieDily  to  enable  us 
to  assert  ttie  restricted  diBtribiition  of  aay  type.  Thus  tbe  genus  Otoein- 
ehi»  Co)>e,  flrst  obtaioed  from  the  Peruvian  Amazon,  has  been  ascertained 
by  Steindacliner  to  occur  near  Kio  Janeiro.  Zathorax  and  Tviportkt'at  first 
determined  from  western  apeciee,  occur  on  tbe  Lower  Amazon.  The  genera 
renutining  are : 

in.   Bilnrida;  Brorhie   Cope;  Ckanothorax   Cope;   Phyaopyxl»   Cope; 
Agamytit  Cope  ;  PartvHut  Cope. 

Charaeinid/B  ;  AphyofharaxGi'iiT.;  Iguatiodet-l^i  Cope;  StelhaprionCrrpe. 
Finally,  the  si^ecies  wliicli  have  not  yet  been  found  below  tht-  Peruvian 
boundaries  are  as  follows.  I  include  species  previously  described  by  myself 
from  Pebaa,  in  tlie  essay  on  Tbe  Fishes  of  the  Ambyiacu  River,*  also 
ttioee  descril>eil  by  Gill  from  Orton's  Qrsl  collection,  and  by  Guatlier  fronT 
those  of  Bartlett. 

IV.  Sil'irida 441  Anacyrtus  Gthr 3 

Pseudorliamdia  Blk 1    Xiphorhamphus  H.  T 3 

Pinieiodue  Lac 4   Ilydroiycus  M.  T 


Xiphui 
1 1  Characidium  Reinlid. . 
3  i  Apliyocharax  Gthr . . . 
1 1  Scbizodon  Agass 

1  IguanoUectea  Cope  . . . 

2  ,  Odontoslilbe  Coiie 


Euan  em  us  M.  T. 

Epapterus  Cope 

An cUeni [Items  C.  V. . 
Centromochlus  Kner. 

Doras  Lac 

Zathorax  Cope 

Agamyxis  Cope 1    Lepoi 

Physopyxia  Co|>e 1    HemlgrammusGili. 

Dianema  Cope 1 !  Brycon  M.  T 

BrochiaCope 2   Tetragonoptenis  Cu 

CbEenolhorax  Cope 2  :  TriporlUeus  Cope.. 

Gastrodermua  Cope 5   Stetliaprion  Cope. . . 

Hypoptopoma  Gthr 8  i  Clialceus  Cuv 

Otocinclus  Cope 1 ,  Serrasalmo  Laccji . , 

LiposarcuB  Gtbr 3  ,  Metynnia  Cope 

Plecoatomus  Art 3    Myletes  Cuv 

Cbslostomus  Heck 5    Pyrrhulina  C.  V. .. 

Pariolius  Cope \  .  Holotaxis  Cope 


Trichomyctei 

Aipredinida 3 

Bunocephalus  Kner 3 

Dysichthys  Cope 1 

Oharaeinida 53 

AnoduB  Spix 2 

Curimatus  Cut G 

Procbilodus  Agass S 

R<£boidcs  Glhr 8 


OhroTaitlid'e. . . . 

Acara  Heck 

Geophagus  Heck. . 
Crenicichla  Heck.  . 


Total  number  of  spei 
known  below  tlie 
Amazon 


*  Proceed.  Phllada.  Academy,  1872. 
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ADDBSDL'M 
PERCE80CES. 

OAeTROPTERUS  ARCUAUB,  Ocn.  et.  ap.  nor. 

Ohar.  Qtn.  A  broad  band  of  leetli  on  the  premaxillaiy  aad  deniarr 
bones,  and  a  patch  on  the  vomer.  Dorsal  epinouB  fin  with  Tour  nv-s. 
Ventral  tm  abdominal.  Second  dorsal  opposite  to  anal.  Dermal  fold  noi 
crossing  superior  portion  of  premaxillary  region,  hence  the  Jaws  are  odIt 
partially  protractile. 

This  genua  is  an  interesting  form,  probably  of  MagUida,  related  to  Pro- 
tilting  Cope,  and  My^it  Oiiniher.  Tlie  wide  bands  of  teeth,  consisting 
-of  numerous  series,  are  not  found  in  the  lost  named  genus,  but  belong  lit 
the  first.  Hert,  however,  the  spinousdorsal  fin  is  rudimenial.  And  there  an- 
no teeth  on  the  vomer. 

The  pectoral  fln  has  the  elevated  position  usual  in  the  PeretKoeu,  but 
the  ventral  fin  is  more  posterior  lh»a  in  Mugil.  having  the  position  uaual 
in  Physostonious  flsliea.  The  spinous  dorsal  Hn  is  very  small,  and  the  c»d- 
dal  fln  is  forked.  A  lateral  line  of  jMires  extends  along  the  lower  part  of 
the  side. 

The  chartLCtcra  of  tiiis  genus  render  it  probable  that  Protiiliui'  should 
be  referred  to  the  Percnocei.  These  forms  add  to  the  number  of  existing 
relationships  between  tlie  eold  blooded  vertebrate  fauuee  of  Australia  and 
the  West  Coast  of  South  America. 

C/>ar.  Specif.  Radii,  D.  IV.  I  11  ;  A.  I.  15  ;  V.  I.  5";  P.  15,  The  dorsal 
spines  are  very  small,  the  first  alii>ut  its  long  as  the  diameter  of  the  orbit, 
and  originating  above  a  point  h»lf  way  l>etwcen  the  bases  of  the  ventral 
and  anal  fins.  The  pectoral  fin  is  wide,  and  extends  three  quarters  way  to 
the  base  of  the  ventral.  The  lallor  extends  three-fitlhs  the  distance  to  the 
anal  fln.  The  anterior  rays  of  the  anal  arc  much  lunger  than  the  pos- 
terior, and  the  margin  is  concave.  Caudal  lobes  sub-equal  and  acute. 
Scales,  counting  ftom  spinous  dorsal  lo  ventral  fln ;  20-93-3.  Anterior  to 
the  ventral  Ihi  the  scales  become  smaller  and  rather  irregular  uiong  the 
lateral  line.  Between  the  occiput  and  first  dorsal  spine  lliere  are  50  rows. 
The  top  of  the  head  is  sealed  to  tlie  line  of  the  anterior  borders  of  Ihe 

The  muzzle  is  prominent  and  paralwllc  in  outline,  projecting  very  little 
beyond  the  mandible.  The  outline  of  the  latter  is  similar  to  that  of  the 
muzzle,  and  the  mouth  is  horizontal  to  a  point  a  half  the  eye's  diameter  in 
front  of  the  orbit,  where  il  is  cut  olf  by  the  decurvature  of  the  premaxil- 
lary  bones.  Orbit  one*fiflh  the  length  of  the  head,  and  15  times  in  length 
of  muzzle,  which  is  one  mm,  less  than  the  aliglitly  convex  interobital 
apace.  The  length  of  tlie  head  enters  the  total  minus  the  caudal  fin,  four 
*times  :  the  greatest  depth  of  the  body  enters  the  same,  six  times.  Total 
■  Propi'ed.  Academy  Phils,,  1871,  p.  ee. 
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length  H.  .160;  of  the  head,  .085;  to  origin  of  ventral  fln,  .063  ;  of  anal 
fin  .090  ;  of  second  dorsal  Bo,  .096  ;  of  caudal  flo,  .141. 

Besides  the  generic  characlers  mentioned,  this  species  differs  titim  the 
Pr0ft>(ru(Mnu>(/lu«ofthe  same  region,  In  llie  larger  number  of  sod  rays,  tlie 
smaller  eye,  narrower  interoihital  space,  etc.  The  lateral  line  Is  tetter  de- 
ttned  in  this  species,  but  is  not  continued  licyond  the  anal  lln  ;  a  few  iso- 
lated tubes  occur  on  scales  on  other  parts  of  the  sides. 

The  color  of  the  OantropUntt  itTclufim  is  silvery,  darker  shaded  on  the 
upper  surfaces,  and  without  s[>ots  on  the  body  or  fins. 

Two  specimens  ;  coll.  of  1874  ;  obtained  by  Prof.  Ortoii,  at  Arcquipa  on 
1  he  Pacific  slope  at  an  elevation  of  75(N>  feet. 


Bv  Plihy  Earle  Charb,  LL,D., 

PnoKKHBoa  OK  PMiLoaopRv  m  Havrrford  Coli.eoe. 

{Btad  before  the  Amnrh-an  Pliilomphiral  Soeiety,  J'ana  21,  1878.) 

Among  llie  most  interesting  of  the  unsolved  asirunouiical  problems,  art 
the  questions  as  to  tlie  origin  of  solar  radiation  and  of  cosmical  rolatlon. 
These  l«o  problems,  as  I  have  already  shown,  are  intimately  connected, 
at  the  centre  of  our  syslera,  l>y  the  ultimalc  equality  which  exists  between 
the  velocity  of  light,  the  limiting  centrifugal  velocity  of  solar  rotation,  and 
the  velocity  of  complete  solar  disiiociation. 

It  has  lieen  oummunly  assumed  that  physiuil  forces  tend  to  ulliiuatc  equi- 
librium and  conseiiucut  complete  stitgnalion.  The  im|H;rfeclions  of  auj' 
plan  which  looks  tu  such  a  flnal  result,  tiave  led  some  writers  to  suppose 
that  there  may  be  some  compensating  provisions,  hitherto  undiscovered,  for 
a  renewal  of  activity.  In  the  search  tiir  such  provisions,  tlie  equality  of 
action  and  reaction  and  the  possibility  that  the  cumiwnsation  is  continually 
furnished,  by  Him  who  is  ever  "  upholding  all  things  by  the  word  of  His 
power,"  seem  to  have  been  wholly  overlooked. 

If  we  assume  the  existence  of  a  lumiuircrousxther,  whether  as  a  reality,  or 
U  a  convenient  representative  of  co-ordinated  central  forces,  lis  undulations, 
when  obstructed  by  inert  centres,  would  necessarily  lead  losuch  phenomena 
aa  those  of  gravitation,  light,  heat,  electricity,  magnetism,  etc.  Confining 
ourselves  for  the  present  to  the  action  of  gravitation,  it  is  well  known  thai 
the  limiting  velocity  of  possible  gravitating  action  and  consequent  cen- 
irifUgal  reaction,  at  any  given  point,  iM\:2  gr,  the  velocity  varyingas^  —  ■  ' 
If,  according  to  the  hypothesis  of  Mossotii.  each  particle  is  |>roTlde(l  with  a 
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deSnlte  lelhereal  atmosphere,  the  densiij  of  that  atmmphere  id  a  condeni- 
icg  nucleus,  sbnuld  vary  ns  —~-    Bat  occonliiig  to  Orabam's  law,  i  cc 

■J  .  Therefore,  in  order  to  satisfy  the  conditions  of  gravity,  the  mXhr 
real  elasticity,  within  any  nucteus  which  la  either  wholly  oraJmoet  wholly 
gaseous,  a  — — . 

Since  auch  is  the  supposed  cliarncter  of  the  solar  nucleus,  it  soenis  not 
unliliely  that  the  centrifugal  radiations  of  any  heavenly  body  being  at  til 
times  equivalent  to  the  centripetal  radiations  which  it  Intercepts,  solar  and 
stellar  light  and  beat  are  nnly  tlie  reactionary  consequences,  of  such  per- 
l>etual  internal  oscillations  as  llic  mther  has  first  traosmltted  to  the  luminous 
orbs  and  then  resumed.  The  fact  that  the  reaction,  which  is  shown  in  the 
ceDtrifiigat  force  of  solar  rotation,  and  the  action  which  is  shown  in  para- 
bolic orbital  velocities,  And  a  common  limit  in  the  velocity  of  light,  may 
perhape  l>c  re);anled  as  a  crucial  test  of  this  hypothesis,  which  is  ftirtber 
strengthened  by  the  following  considerations. 

In  the  huge  comet-like  nebulosity  which  is  indicated  by  the  solar -stellar 
paraboloid,  thelnturestingrelation  which  has  been  pointed  out  by  StocfcwcH" 
between  the  perihelia  of  Jupiter  and  Uranus,  and  liie  many  indications  of 
normal  "subsidence,"  which  I  have  shown  in  previous  papers,  suggest  the 
probability  of  an  early  ellipsoidal  nucleus,  wilb  subordinate  nucleoli  ;  the 
major  axis  of  the  nucleus  being  bounded  by  3  'J?.,  (00.9391  and  2  *,  (41.- 
358),  and  the  Sun  being  in  the  focus.  The  ot«  vita  of  condensation  would 
givevclocltieaof  incipientorbitalseparatlonat  ij?, (30.470)  and  ^j  (30.879). 
and  ^1  would  then  be  in  the  centre  of  the  entire  system  (30.470— 30.  (i'lS 
-T-  2  =  4,88S  ;  1/,  =  4.686),  even  as  ©,  is  nearly  in  the  centre  of  the  sec- 
ondary system  l^'j  +  ?  ,  ^2=  1.017). 

If  we  apply  Gummeres  criterior  (n  =  11.650854),  we  find  that  three 
prominent  centres  of ''subsidence"  were  determined  by  this  early  ellipsoid. 
a1  nucleus.  For  i-^^  -i-n  —  S.328,  ^i  being  5.303;  2  ^^  -:-  n  = 
3.548,  which  is  near  the  outer  limit  of  the  asteroidal  belt,  wtj  being  3.560  '■ 
(t^j  —  ;i;it  -!-  »  ^;  1.023,  the  centre  of  the  secondary  system  being,  m 
aboveslated,  1.017.  The  Earth  is  still  in  the  centre  of  a  "subsidence" 
ellipsoid,  of  which  the  sun  Is  In  one  focus,  while  the  outer  asteroidal  region 
(8.3038)  and  2fi  (5.303SI  are  at  opposite  apsidal  extremities  of  the  major 
axis.  Moreover,  3.3035  la  the  extremity  of  an  atmospherical  radius  which 
would  move  with  the  velocity  of  ligiit,  provided  the  sun's  surface  were 
moving  with  orbi(al  velocity,  or  the  velocity  of  incipient  diaaociation  \  i  ^. 

It  seems  probable  that  in  consequence  of  subsidence,  Jupiter,  which,  as 
we  have  already  seen,  was  the  centre  of  nucleal  volume,  may  have  been  also 
the  centre  of  nucleal  mass,  at  the  time  of  its  complete  orbital  separation  and 
that  it  was,  therefore,  the  primitive  Sun  of  the  extra  asteroidal  planets, 
hefore  It  became  our  Sun's  "companion.atar."  For  with  the  present  mass  of 

•t^mUhunlan  rontrlbutlon*,  232,  ilv. 
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Uie  BTStem,  and  with  a  mean  radios  vector  =  ^,+  -^i^  (34.4S45),  the 
orbito)  period  of  Neptune  would  be  73066  Anys.  Two  successive  sabai- 
dences  <34.4845  -^-  n')  would  bring  the  solar  niicleal  surface  to  about  j  of 
9  „  or  34.S3  solar  radii.  Tbe  angular  acceleration  of  rotation,  due  to  sub- 
sequent nudeal  contraction,  would  oc  -r^'  Therefore,  when  the  Sun  had 
contracted  to  its  preseut  limits,  itsrolaiion  period  would  be  T3B06  -h-  54.53* 
=  24.88  days.* 

If  this  were  ibe  only  coincidence  of  its  kind  we  mighi,  perhaps,  bare 
some  good  grounds  for  looking  upon  it  as  merely  curious  and  accidental. 
But  the  bond  of  connection,  which  we  have  already  found  between  rota- 
tion and  revolution,  In  the  limiting  formative  undulations  which  are  prop- 
agated with  the  velocity  of  light,  may  prepare  us  for  accepting  evidences 
of  a  similar  bond  in  tbe  phenomena  of  nebular  subsidence. 

There  are  three  other  known  systems  of  cosmlcal  rotation,  which  may 
help  ua  to  Judge  as  to  the  rightfulness  of  such  an  acceptance,  viz. :  that  of 
tbe  extra-asieroidal  planets,  with  an  estimated  average  period  of  about  10 
bours  ;  that  of  the  intra -as  teroidal  planets,  with  an  estimated  period  of 
about  24  hours,  and  that  of  the  moon,  with  a  synodic  period  of  ^iHSW 
days.  If  these  periods  are  dependent  u] Kin  the  same  subsidence  which 
led  to  the  early  belt  formations,  we  may  reasonably  look  for  evidence  of 
that  dependence  of  a  character  similar  to  that  which  we  have  found  in  the 
case  of  the  sun. 

We  have  st'en  that  the  lirst  3Ul>sidences  fn>m  2  i^  and  2  ^.  account  for 
the  orbital  ruptures  of  Jupiter  and  the  Earth  ;  sccimdary  subsidences  from 
|x>ints  within  the  orbital  belts,  account  for  these  three  rotation  periods. 
For  2ij  -.'  n  =  101.73  solar  radii  and  Jupiter's  orbital  revolution  (4332.585 
dy,)  ^-101.  73'  — lOh.05;  ©,  •-  »^  19.88  solar  radii  and  Earth'sorbital 
revolution  (368.25G  dy.)  :- 19.6fl' =  24h.205  ;  jl,  t-»=  5.443  Earth's 
radii  and  Earth's  rotation  X  5.442'  =  29.S19  dy.  In  these  accordances  we 
have  additional  evidence  uf  the  equality  of  action  and  reaction. 

The  normal  character  of  rotation  is  still  further  traceahle,  even  after  the 
formation  of  the  subordinate  ]>lancts  in  the  Iwo  principal  planetary  belts. 
If  we  seek  the  point  of  incipient  condensation,  which  would  lead  to  such 
rotation  jieriods  as  have  been  generally  assigned  by  astronomers  to  the 
different  planets,  we  readily  Und  that  Gunimere's criterion,  Newton's  third 
law,  and  the  law  of  equal  areas,  lea<l  to  the  formula  »  I  ■      I  =' — '  '" 

-ThesB  relHtlonn  may  liavo  an  Imporuint  l>earinn  on  (.'roira  hypotbtals  of 
the  origin  of  solar  rndlatton.  In  tliealellar-solar  paraboloid,  or  which  traceiiBllll 
exHt  between  Sun  and  a  (Vntourt.  tbore  muBt  have  been  frequent  coUlBlona. 
itomeDrCroU'B  crltlcn  bave  shown  Htruuge  mlsapproheiiBtonti  an  to  tbe  possible 
velocity  of  oolll«lon.  Tba  limit  of  possible  reldtlve  velocity,  from  the  simple 
gravllaUoD  of  twoe<iual  meeting  masEes.lB  3  y'igr.'  TbiB  would  beec]QlvBlenI, 
taklDg  the  valueaof  ^andratHuD'napparfiit  surface,  to  .01774  r,  or  more  than 
"50  mtles  per  second.  If  projection  ware  added  to  gravitation,  or  If  the  two 
niasBes  had  small  solid  nuclei  of  great  density,  while  the  greater  part  of  their 
volume  was  gaseous,  or  If  there  were  a  large  number  of  equal  maxses.  the  limit 
of  pooilble  velocity  might  be  largely  Increased. 
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thus  Appears  llial : 

R  .    .     ... 

1.  All   Uie   [HJints   of  incipient  couilensalion, "  (1).   """^  willuii    kirli- 

wood'B  '"spberes  of  attraction." 

3,  In  the  pair  of  extra-ftsteroiilal  planets  wliLcli  are  oearesl  llie  astcn)idal 
belt,  tlie  incipient  points  nre  near  the  sec t<2ai' aphelion  of  the  inner,  and  the 
tee'ilar  perihelion  of  the  ouler  planet. 

3.  In  the  pair  of  inlniasteroidal  planels  wliicli  are  nearest  ihe  asleroidul 
bell,  the  incipient  points  are  near  the  mtan  aphelion  of  Ibe  inner  and  the 
meaa  perihelion  of  the  out«r  planet. 

4.  The  aiim  of  the  radii  of  nehiilar  contraction,  for  the  Ino  princt|Mt 
phinela  of  the  solar  Bystem  (1192.5  +  ]82»,6  --  3032).  iB  almost  preciaetv 
equivalent  to  the  aura  of  the  nie«;i  |H?rilielion  radii  of  liie  same  ptaneis 
(JI,  1060.6  +  I3,  1B50.4  =  3020). 

5.  The  secondary  points  of  incipient  coudensiitton,  —  ^2^,  are  all  refera 
ble,  through  the  simple  accumulation  of  nin  vivu.  to  primary  meiiD  aphctift. 

6.  The  BigniBcance  of  the  fourth  accordance  is  increased  by  Stockntll'-. 
discovery,*  that  "the  mean  motion  of  Jupiter's  node  on  llie  inTariable  pl»n<' 
is  exactly  equal  lo  that  of  Saturn,  and  the  mean  longitudes  of  the^e  nodes, 
differ  by  exactly  180°." 

7.  Qutumere'a  criterion  conarme  the  theory  of  Democritus,  that  the  ern. 
lullon  of  worlds  was  due  to  a  vortical  movement,  which  was  generated  hy 
the  descent  of  the  heavier  atoms  through  the  lighter. 
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February  1.  1878. 


To  the  Sterelarie^  of  the  Americnn  PhiUtophieal  Society. 

I  have  within  the  last  lew  days  wiiaessed  a  plienomenon  whtdh  I  liud 
diligeatlj  looked  for  in  valo  for  more  than  forty  years,  viz.:  The  Produc- 
tion of  a  Bhitdow  by  tlie  iigtit  of  a  Planel. 

TUu  body  whicli  occaaioned  Ibc  shadow  was  the  [ilanct  Venus,  and  tlie 
circumstances  under  wbich  it  was  8een,were  exceptionally  favorable. 

The  Sun  having  been  below  the  horizon  an  hour  and  a  half ;  the  Moon 
not  having  risen  ;  the  atmosphere  being  very  clear,  and  tlie  planet  shining 
brightly  in  the  south-west,  I  was  luissing  along  a  white  wall  which  faced 
in  that  direction,  and  saw  distinctly  my  shadow  moving  upon  the  wall. 

There  are  some  particulars  in  which  a  shadow  produced  by  a  planet 
should  dllTer  from  the  shadows  caused  by  the  other  celestial  luminaries. 
To  oitr  unassisted  vision  the  planets  practically  occupy  mere  points  in  the 
heavens  (tbcir  apparent  diameters  being  only  an  optical  illusion). 

The  Sun  and  Moon  having  each  of  them  a  diameter  which  occupies 
about  biilf  a  degree  of  siiace  in  the  celestial  hemisphere,  the  shadows 
thrown  by  these  luminaries  can  never  be  sh^rp  and  welt  defined.  Every 
such  shadow  must  have  a  penumbra. 

Now  in  the  shadows  produced  by  Venus  there  is  no  penumbra.  '  The 
shadow  of  a  hand  distant  twelve  feet  from  the  wall  I  found  perfectly  sharp 
and  well  defined  ;  and  more  striking  still,  the  shadows  of  the  twigs  of  a 
Pecan  tree  distant  fifty  yards  were  also  sharp.  These  last  shadows  were 
faint  from  the  effect  of  the  diSused  light  from  the  sky,  which  illumined 
the  wall- 
When  in  sunlight  two  objects  are  made  to  approach  eacli  other,  there 
appears  between  their  shadows  a  dark  proceaa  which  connects  the  two 
before  the  bodies  actually  come  together. 

In  the  shadows  produced  by  Venus  nothing  of  the  kind  takes  place. 

Id  suiilight  a  man's  finger  held  twelve  feet  from  a  screen  has  a  shadow 
consisting  entirely  of  penumbra.     The  umbra  has  vanished. 

The  shadows  produced  by  Venus  are  exclusively  umbra. 

The  above  observations  and  reflections  may  have  been  made  by  others ;  If 
so,they  have  not  fallen  under  my  notice. 

P.  8. — A  few  daws  after  the  above  remarks  were  penned,  when  the  new 
mooD  was  beginning  to  throw'  visible  shadows,  1  had  an  opportunity  to 
compare  the  strength  of  these  with  those  produced  by  Venus. 

The  shadows  caused  by  the  primary  planet  were  sharper  and  stronger 
than  those  thrown  by  our  satellite. 

Very  Respectfully  yours, 

Al.EXAHDmt   WuMQCVi%. 


:.  101,  4j.    printed  jult  1,  : 
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CONTRIBUTIONS  FROM  THE  LABORATORY  OF  THE  UNIVER- 
SITY OP  PENNSYLVANIA. 


I.  A  riitw  Monoohlordinilrnphenol  aTXf  an  Aniline  dtrivatiee  of  a-Moti^ 
ehlordiitiiroplienol.    II.  B*rylUvm  Boratt, 

Bt  Edoar  p.  Suite. 

iRtad  before  tAt  Am«Ticaa  Phihiophteal  Soeiets,  June  21,  1878.) 

■  When  fuming  nitric  acid  ie  allowed  to  act  upon  pure  monocbloraalicjUc 
add,  there  is  produced  not  odIj  tlie  corresponding  moaocblornitroaalicjiic 
acid  (in  smuli  quHntities).  but  llie  nitration  usually  cxtea'ds  so  far  as  to 
cause  tLe  carboxyl  group  to  disappear,  and  two  nitro-groupa  enter,  leav- 
ing us  a  moDOchlordiuitropheaol.  Tlic  forainlion  or  tliis  latter  componnd 
was  first  effected  in  tliis  manner  liy  Rogers  (Inaugural  Dissertation,  OoV 
tingcn,  13Tr»).  The  piienol  showed  a  constant  fusing  point  of  7B° -80°  C, 
■was  ratlicr  insoluble  in  cold  water,  more  readily  soluble  in  warm,  and  crys- 
tallized from  its  aqueous  solutions  in  long  yellow  needles. 

The  aalU  of  this  acid  are  very  beautiful,  but  it  will  suffice  for  our  pur- 
pose to  mention  only  the  potassium  derivative,  which  Bci>arate3  from  its 
solutions  in  long,  beautiful  silky -red  needles,  without  any  water  of  crys- 
tallization. 

The  above  phenol  and  its  [wtassium  salt  I  also  produced,  but.  after  work- 
ing with  the  latter  for  some  time,  I  su3|>ected  the  presence  of  another  com- 
pound, and  by  repealed  re -crystallization  from  aqueous  solutions  I  finaJly 
obtained  notonly  the  red  potassium  sail,  butaaimilarcompound  which  sepa- 
rated in  lar^e  bundles  consisting  of  orange -colored  needles.  These,  after 
being  completely  scpanit^jd  from  the  red  salt,  were  subjected  to  an  analy- 
sis to  ascertain  their  constitution. 

AnalyiU  of  Utt  red  colored  talt. 

.1691  grms.  salt,  dried  at  130"  C,  were  placed  in  a  platinum  crucible,  a 
few  drops  of  cone,  sulphuric  acid  added,  and  a  gentle  beat  applied.  The 
K,90,  tliat  remained  ^  .0384  grms.,  which  corresponded  lo  16.60% 
potassium.  The  salt  is  anhydrous.  The  calculated  percentage  of  K  in 
C,H,CI(NO,),OK  is  15.33%.  There  was,  therefore,  no  doubt  as  to  the 
n  of  this  salt. 


MOSOCRLORDINITROPHBNOL. 

Fusing  point  80"  C. 
The  free  acid  crystallized  from  aqueous  solutions  in  long  yellow  needles, 
whicli  fused  at  60°C  and  solidified  again  at  WG.  Il  is  also  identical  with 
the  phenol  of  Rogers  (see  above)  and  the  a-Chlordlnitrophenol  of  Paust 
and  Saame  (Aonalen  der  Chemie  u.  Pbarmacie,  1870.  7  Supplement' 
band.     2  Hefl  S.  174). 
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Jnolyiif  of  the  j/etlov)  colored  lalt. 
Water  DtUnniTMtion. — .1617  grms,  air  dried  Bait  lost  upon  heating  at 
140=  for  four  lioura  .0168  grme.  H,0  =  10.89^.    1)  mola  H,0  require 
9.63%. 

PotatHnm  Delerminatitnt. — .1449  grma.  suTistaDce  gave,  upon  evapora- 
tion with  sulphuric  acid,  .0480  grma.  E^O,  =  14.86  ^  potassium.  Prom 
this  we  sec  that  this  salt  is  also  a  derivative  of  a  monDchiordinitrophenol. 
The  formula  is  C,  H,  01  (NO,),  OK  +  IJ  H,0. 

This  salt  Is  much  more  soluble  than  ttie  red  compound.  The  color  of 
the  latter  is  so  intense  as  to  entirely  obscure  tbe  vellow,  which  conse- 
quently is  overlooked  unless  great  care  is  exercised  In  re -crystallizing  th^ 
red  comiKiund, 

MONOCHLORDIKITROPHEBOL. 

Fusing  point  TB^-SO^C. 

Upon  mixing  a  cold  solution  of  the  yellow  salt  withdilute  nitric  acid  the 
corresponding  phenol  separated  in  yellowish  colored  masses,  whicli  upon 
being  washed  and  re-crystallized  several  times  thim  aqueous  solutions, 
separated  in  rather  long  lemon-yellow  colored  needles.  The  fusing  point 
of  this  compound  remained  constant  at  T1)°~80''C.  Tlie  point  of  solidiflca- 
tion  was  2.i°C.,  conBiderably  lower  than  that  of  tlie  acid  corresponding  to 
the  red  needles.  In  cold  water  the  acid  is  rather  insoluble,  readily  dis- 
solved on  heating. 

Another  dilTeroDce  noticed  between  the  free  acid  from  tlie  red  silky 
needles,  and  thai  just  atrave  described  is  in  tbe  silver  salts.  The  former 
yields  a  soluble  salt  crystalliKing  in  long  bright  red  colored  needles,  the 
latter  one  separates  out  in  bronze  colored  needles  which  poBsess  a  marked 
metallic  lustre. 

This  new  Cblordinitruphenol  is  usually  formed  in  very  small  quantities, 
therefore  I  have  not  bcenable  to  subject  it  to  as  thorough  an  inrestigation  as 
I  desired.  The  material  witli  which  I  worked  was,  however,  perfectly 
pure,  and  as  I  have  obtained  the  compound  at  various  times,  and  the 
analytical  results  being  the  same  on  all  occasions,  I  do  not  hesitate  to 
announce  tbe  above  acid  as  another  of  the  many  iiossible  compounds  hav- 
ing this  composition.  In  regard  to  the  position  of  the  (NO,)  groups  I  can- 
not as  yet  give  any  definite  information. 

a  -  MoNOCH  LORDINIT  rophekol-Aniline. 

A  small  quantity  of  a.Clilordiniiruphenol  was  mixed  with  sufficient 
aniline  to  dissolve  the  former  in  the  cold.  As  soon  as  the  two  compounds 
were  brought  in  contact  the  solution  assumed  a  beautiful  red  color,  which 
imparts  to  the  skin  a  rather  dif&cultly  removable  yellow  stain.  The  solu- 
tion was  gently  warmed  on  a  water  bath  for  tea  minutes,  and  the  liquid 
then  poured  from  the  flask  containing  it  into  a  rather  large  watch  glass  and 
allowed  to  cool.  Upon  cooling  there  separated  hard  nodular  crystals, 
which  were  pressed  well  between  paper  and  dried  by  exposure  to  the  air. 
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then  iii«8olve<l  in  warm  wntcr,  from  nbicb,  on  cooling,  long  curled  liglit- 
7eUow  needles  eeparated.  The  fusing  point  of  this  compound  af\er 
repeated  re-cryslallizntions  renmined  constant  at  137°C.  When  solatioos 
of  tbe  compound  in  water  are  boiled  hard  anitiae  separates  out.  Ananaly- 
Bis  of  tbe  substance  indicated  it  to  be  a  union  of  one  mol.  cblordinjtro- 
phenol  Willi  a  like  amount  of  aniline— C,H,  CI  (NO,),CH.  C,  HjNHr 

ATtaljfiU. — .1221  grniB  drii'd  fiutntance  burned  with  lend  chromatc  pire 
.0188  grma.  Carbon  =4e.lS;;C.  The  lijdrogen  determinalion  was  lost 
Tbe  theoretical  percentage  of  carbnn  demanded  hy  the  above  compound  is 
46.32  %C. 

With  the  ammonia  .cobalt  bases  of  Qenth  and  Gibl)9,  a-Monocblordiniito- 
phenol  yields  exceedingly  lieautiful  compounds,     ^ly  rcfiults  in  this  direc- 
tion will  be  given  later. 
Bebilliuu  Bob  ate. 

Some  time  ago  I  wafi  workiug  witli  beryllium  and  added  to  a  solution  of 
its  chloride  an  excess  of  a  rather  concentrated  borax  solution.  An  imme- 
diate precipitation  was  the  result.  The  precipitate  was  thrown  upon  a  Al- 
ter and  washed  with  hot  water,  unlit  a  drop  of  the  washings  evaporaied 
upon  platinum  foil  left  no  residue. 

The  precipitate  was  dried  and  testetl  for  boracic  acid,  but  Ibis  was  not 
found  present.  Another  portion  of  the  same  precipitate  subjected  to  an 
analysis  proved  it  to  be  nothing  luore  than  beryllium  hydrate,  consequently 
if  tbe  borate  liad  been  at  firat  produced,  the  subsequent  boiling  with  hot 
water  had  decomposed  it. 

Another  portion  of  tbe  beryllium  chloride  was  treated  in  a  simiiar  man- 
ner. Tbe  precipitate  was  brought  on  the  flller  to  allow  the  liquid  to  dnuD 
ofl,  and  then  rinecd  with  cold  water  into  a  small  flask,  water  added,  and 
allowed  to  stand  fbr  some  time — being  occasionally  shaken.  The  precipi- 
tate was  then  brougbt  on  to  a  filter  and  dried  by  exposuro  to  the  air. 

Boracic  acid  was  found  present  when  the  tests  were  made. 

Analysis  gave  me  the  following  percenlages  of  beryllium  oxide :  6.1^ 
BeOand6.89^BeO. 

The  boracic  add  was  noif estimated. 

Mat  23.  1878. 
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Stated  Meeting,  March  15tk,  1878. 

Present,  14  members. 

Vice-President,  Mr.  Fraley,  in  the  chair. 

Photographs  for  the  album  were  received  from  Mr.  C.  H. 

F.  Peters,  Director  of  tlie  Litchfield  Observatory,  and  Pro- 
fessor of  Astronomy  at  Hamilton  College,  Clinton,  N.  Y, 

Also  from  Prof.  John  Wm.  Daweon,  LL.D.,  F.  R.  S.  &  F. 

G.  S.,  Principal  and  Vice-Chancellor  of  the  McGill  Uni- 
versity, Montreal,  Canada,  and  from  Mr.  Sam'l  F,  Haven, 
"Worcester,  Mass. 

Letters  of  acknowledgment  were  received  from  the  New 
Hampshire  Historical  Society,  dated  Concord,  March  9th, 
1878  (100),  and  the  Franklin  Institute,  March  12th,  1878 
(100),  and  [(ostal  cai-ds  from  many  other  correspondents. 

A  letter  of  thanks  for  the  use  of  the  Hall  on  the  evening 
of  February  26th,  was  received  from  Dr.  Thomas  M,  Drown, 
Secretary,  dated  Easton,  May  9th,  1878. 

A  letter  from  the  State  Historical  Society  of  Kansas, 
dated  Topeka,  February  27th,  and  signed  F.  G.  Adams,  Sec- 
retary, giving  a  list  of  State  publications  at  the  command 
of  that  Society,  and  proposing  exchanges.  On  motion  the 
name  of  the  Society  was  onlered  to  be  placed  upon  the  list 
of  correspondents  to  receive  the  Proceedings. 

A  letter  (P.  C.)  wa.-*  received  from  Prof.  Henry  S.  Osborn, 
State  University,  Oxford,  Ohio,  offering  a  donation  of  fossils 
to  the  Cabinet. 

Donations  for  the  Library  were  received  from  the  Mining 
Bureau  at  Melbourne;  the  Academies  at  Berlin,  Brussels, 
Rome,  Minneapolis,  and  Chicago  ;  the  Geographical  Societies 
at  Paris  and  Bordeaux;  Revue  Politique;  London  Nature; 
Ess^x  Institute ;  Boston  N.  H.  Society  ;  Silliman  and  Dana ; 
Long  Island  Historical  Society;  Mr.  J.  C,  Bancroft  Davis  of 
New  York;  the  Geological  Survey  of  New  Jersey;  the  Frank- 
lin Institute,  Petm  Monthly,  Medical  News,  Medical  Joar- 
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nal  of  Pharmacy,  Mr.  Henry  Philipe,  Jr.,  and  Mr,  Peraifor 
Frazer,  Jr.,  of  Philadelphia,  the  Light  House  Board  and 
Department  of  State  at  Washington ;  "Wisconsin  State  His- 
torical Society ;  Minnesota  Historical  Society,  and  Ministerio 
de  Fomento,  Mexico. 

The  death  of  Gen.  Joseph  G.  Swift,  on  July  23d,  1865, 
at  Geneva,  New  York,  ^ed  82,  was  announced  by  letter 
from  Prof.  Henry  Copp6e. 

The  death  of  Prof.  Theodore  Stroug  in  1871  or  1872,  was 
reported  by  Prof.  Thomas  Hill,  of  Portland. 

The  death  of  Lord  Mahon,  Earl  Stanhope,  in  1875  (?)  was 
reported  by  Mr.  H.  Armitt  Brown,  and  others. 

The  death  of  Prof.  Charles  K  Authon,  at  New  York,  and 
the  death  of  Mr.  Wm.  H.  Grinnell  were  also  reported. 

Prof.  Sadtler  made  an  explanation  in  reply  to  certain  pub- 
lished criticisms  by  Prof.  Morton,  of  Hoboken,  N.  J.,  rela- 
tive to  Prof.  Sadtler's  gas  analysis  of  1877. 

Mr.  Lesley  placed  on  record  Mr.  Sherwood's  Devonian 
Section,  made  at  Oatskill  and  along  Scoharie  Creek  some 
years  ago  under  the  orders  of  Prof.  James  Hall,  who  has  per- 
mitted its  publication. 

Pending  nominations  Nos.  t)52  and  853  were  read. 

Mr.  Price  presented  a  report  from  the  Committee  on  the 
Michnax  Legacy,  with  recommendations,  which,  on  mo- 
tion, was  approved,  and  the  appropriations  passed. 

The  Committee  on  the  Micbaus  Lcgscy  respectfully  report : 

That  at  B  meeting  held  the  15tb  of  March.  IS78,  (present  Tilghman, 
Smith,  TowDsend,  Price),  Che  syllabUB  or  Dr.  Rothrock'a  lectures  was  ap- 
proved, and  recommended  to  the  Society,  fur  approval  and  publication 
with  BOO  extra  copies  for  circulation,  and  lliat  the  lecturer  be  advertised  by 
handbills  and  in  not  over  five  nowapapers.  * 

Alao  that  appropriations  be  made  as  follows : 

For  Dr.  Rnthrock,  two  hundred  and  eighty  ($280)  dollars. 

Advertising,  fifty  ($50)  dollars. 

And  for  planting  sixty  ($00)  trees  tmm  Uichauz  importations,  within  the 
University  grounds  dxty  (|80)  dollars. 

Signed,  ELI  E.  PRICE,  Chairman. 
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Slated  Meeting,  April  btk,  1878. 

Present,  16  members. 

Vice-PreBident,  Mr.  E.  K.  Prick,  ia  the  chair. 

Letters  of  acknowledgment  were  received  from  U.  S. 
Naval  Observatory,  March  20  (100  and  list);  Leo  Lesquery 
eux,  March  16  (100  and  list) ;  and  the  Chicago  Historical 
Society,  March  15  (100  and  list). 

A  letter  acknowledging  the  receipt  of  boxes  (4)  of  trans- 
missioDs  for  foreign  distribution  was  received  from  the 
Smithsonian  Institution. 

Letters  of  envoy  were  received  from  the  Royal  Institute, 
London,  March  12;  Mr,  C.  A.  Kessclmeyer,  March  17;  Dr.  T. 
Sterry  Hunt,  March  20;  Mr.  I.  B.  Pearce  (Geol.  Sur.,  Pa.), 
March  18;  and  Mr.  W.  B.  Taylor,  Washington,  D.  C, 
March  28,  1878. 

A  letter  applying  for  the  Coal  Slack  prize  was  received 
from  Mr.  Benj.  F.  Bee,  dated  Harwich,  Mass.,  Marcli  23. 

A  circular  letter  was  received  from  the  University  of 
Pavia. 

Donations  for  the  Library  were  received  from  the  R.  Acad., 
Turin ;  Geographical  Society,  and  Annales  des  Mines,  Revue 
Politique ;  and  Commercial  Geographical  Society,  Bordeaux  ; 
the  editors  of  the  Revista  Euskara  at  Pamplona  ;  R.  Astro- 
nomical Soeietyand  Loudon  Nature;  Dr.  Fred.  Bateman,Xor- 
wich,  England  ;  Mr,  C.  A.  Kesselmeyer,  Leipsic ;  Museum  of 
Comp.  Zool.,  Cambridge,  Mass. ;  Mr.  Samuel  H.  Scudder, 
Boston ;  D.  T.  S.  Hunt,  of  Boston ;  Free  Pub.  Lib.  New 
Bedford;  Am.  J.  S.  and  A.;  Prof.  "W.  A.  Norton,  New 
Haven ;  Franklin  Institute,  College  of  Pharmacy,  Penn 
Monthly,  Medical  News,  American  Journal  of  Medical 
Sciences ;  Board  of  Com.  of  the  Second  Geological  Survey  of 
Pennsylvania ;  Chief  of  U.  S.  Engineers  ;  Mr.  W.  B.  Taylor, 
Washington  ;  Dr.  Robt.  Peter,  Lexington,  Ky.,  and  Minis- 
terio  de  Fomento,  Mexico. 

An  offer  to  sell  to  the  Society  a  complete  set  of  the  Phil. 
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Trans.,  R.  S.,  London,  164  Vols,  in  calf,  for  $1500,*  was 
made  by  Mr.  P.  Munzinu:er,  1908  Ritteiihouse  Square, 

Mr.  Cope  made  some  remarks  upon  North  American 
specieB  of  extinct  Rbinoceroid  mammals,  and  exhibited 
specimens  to  illustrate  their  different  chamcters. 

Mr.  Cope  then  spoke  of  the  extinct  vertebrata  of  the  Per- 
mian System  of  the  United  States. 

A  second  communication  was  received  from  Dr.  Gatschet 
of  Geneva,  "  On  the  Timuena  Language. 

Prof.  Frazer  communicated  to  the  Society  a  set  of  care- 
fully calculated  tables  for  common  use,  converting  the  weights 
and  measurements  of  the  metric  system  into  those  common- 
ly employed  in  the  United  States,  and  vice  versa. 

Prof.  Frazer  promised  to  give  at  a  future  meeting  the  full 
details  of  a  microscopic  examination  of  the  marks  made  by 
the  phonograph  on  tin  foil. 

Prof.  Sadtler  communicated  his  remarks  on  gaa  analyses 
alluded  to  at  the  last  meeting. 

Prof.  Sadtler  communicated  a  paper  by  Dr.  John  Mar- 
shall, entitled  "  A  study  of  some  of  the  derivations  of  Mono- 
and  Diehlor-Salicylic  Acid,"  a'^  a  "Contribution  from  the 
Laboratory  of  the' University  of  Pennsylvania,  No.    XIII." 

Mr.  Britton  called  attention  to  the  forms  in  which  Carbon 
existed  in  iron  and  steel. 

He  referred  tn  the  two  well-knowa,  the  combiDcd  and  graphitic,  and 
also  to  a  tbini  ri>rm  or  semi -graphitic.  Tlie  latter  he  hod  Touad  in  poorljr 
puddled  melal,  and  niao  in  Siemens -Martin  Btcct,  and  mure  recently  in  Bes- 
aemer  steel  roils  that  had  uot  given  entisfaction.  and  in  some  pig  iron  pro- 
duced when  the  furnace  was  working  abnormally.  Tlie  semi-grapbitic 
form  could  be  separated  and  cnllecled  by  treating  the  tneial  containing  it 
wiiii  dilute  sulphuric  or  bydrocliloric  aci<l  wittiuut  the  application  of  much 
beat  until  all  Ihc  iron  became  dissolvi-d,  and  then  tillering  the  solution  ;  it 
would  be  on  the  fllt«r,  but  in  appearance  not  so  blach  as  the  graphitic  ; 
would  haie  a  reddish  tinge,  that,  upon  ignition  would  leave  the  ash  of  the 
paper  wiiite.  By  boiling  from  ten  to  thirty  minutes  all  of  it  appears  to  dis- 
■olve.  Sir.  Britton  illuatraled  the  l>ehavior  of  this  third  form  of  carbon  bj 
producing  several  glass  tubes,  in  some  of  which  it  was  not  dissolved  in  the 
acids  mimtioned.  aud  in  others  scarcely  any  of  it  was  observable  after  being 
boiled  for  twenty  minutes.  The  existence  of  more  than  two  forms  of  carbon 
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in  iroQ  ajid  Bteel  was  observed  by  him  Eeveral  ye&ie  ago,  but  be  believed 
Ibat  Ll  was  not  genendly  credited.  It  wnsn  source  or  error  in  deierminiog 
carbon  by  the  coloi'imeiric  method.  He  proposed  to  make  fUrlber  iuvesti- 
^tiun  by  analyses,  and  to  communicate  his  results. 

The  Coraniittee  on  the  Michaux  Legacy  reported  that  they 
had  purchased  and  presented  to  the  Fairmount  Park  Com- 
raissinn,  for  Horticultural  Library,  the  North  American 
Sylva,  by  Michaus  and  Nuttall. 

Prof.  Cope  moved  tlie  appointment  of  a  committee  to  ex- 
amine and  report  on  the  merits  of  his  paper,  reported  on  ad- 
vereely  to  its  publication  at  a  previous  meeting.  After  dis- 
cussion of  the  motion  by  Messrs.  Cope,  Frazer,  Briggs  and 
LeConte,  the  consideration  of  the  subject  further  was,  on 
motion  of  Dr.  LeConte,  post^xmed  to  the  next  meeting. 

Pending  nominations  Nos.  852  to  856  were  read  and  the 
meeting  was  adjourned. 


Slated  Meeting,  April  19th,  1878. 

Present,  15  members. 

Vice-President,  Mr.  E.  K.  Price,  in  the  chair. 

A  letter  acknowledging  the  receipt  of  Nos.  96,  97,  98,  was 
received  from  the  Royal  Academy  at  Amsterdam,  dated 
a-t.  20,  1877. 

Letters  of  envoy  were  received  from  the  same,  Nov.  18, 
1877 ;  the  Royal  Zoological  Society,  Amsterdam,  Feb.  1, 
1878;  the  Society  at  Marburg,  Jan.  1 ;  and  the  Royal  Ob- 
servatory at  Bruxelles,  Oct.  1, 1877. 

A  letter  was  received  from  the  Fairmount  Park  CommiB- 
eioners  acknowledging  the  gift  of  the  Michaux  and  Xuttall 
Flora  Americana,  for  the  Park  Library,  dated  April  13,1878. 

Donations  for  the  Library  were  received  from  the  Acade- 
mies at  St.  Petersburg,  Berlin,  Amsterdam,  Bruxelles,  Rome 
and  Philadelphia ;  the  Zoological  Society  at  Amsterdam ; 
the  German  Geological  and  Horticultural  Societies  in  Berlin ; 

PHOc.  AUER.  PHiLOH,  sor.  XVII.  101.  4k,    printed  jult  1,  1878. ' 
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the  Societies  id  Ulm,  Cassel  and  Marburg ;  M.  Henri  de 
SausBure  ;  the  Koyal  Institute  at  Luxembourg  ;  the  Obser- 
vatories at  Oxford,  Bruxelles  and  Cincinnati ;  the  <^^logicaI 
Commercial  Society  at  Bordeaux ;  the  Geographical  and 
Meteorological  Societies,  Victoria  Institute  and  London  Na- 
ture ;  the  Royal  Society  at  Edinburgh ;  the  Royal  Geologi- 
cal Society  at  Dublin  ;  the  Boston  Natural  History  Society ; 
American  Antiquarian  Society;  Prof.  James  Hall;  Penn- 
sylvania Magazine  of  History  and  Biography ;  Mr.  M.  Ruasell 
Thayer  of  Philadelphia;  M'r.  E.  A.  Barber  and  Prof.  J.  J. 
Sylvester  of  Baltimore. 

Mr.  Lesley  read  extracts  from  a  letter  from  Prof.  E.  Desor, 
of  Neufchatel,  respecting  the  discovery  of  ^  pierres  i 
6euilleB,"  or  rocks  with  cup  sculptures,  in  the  vicinity  of 
Lyons,  in  Dauphine,  Thuringen,  the  Altmarck,  Pomera- 
nia,  Mecklenburg,  Hanover,  Bohemia,  and  Lower  Aus- 
tria. 

"  In  Sweden  where  they  go  by  the  name  of  Elfenslenar 
people  at  this  day  carry  to  them  all  sorts  of  oft'enngs  and 
anoint  them  with  lard  against  diseases  (smorja  sten  for 
sjukdnra)  (Siegthum). 

"  But  what  is  particularly  interesting  is  the  discovery  re- 
cently made  of  similar  cups  on  the  walla  of  the  old  churches 
of  Northern  Germany,  even  when  the  walls  are  built  of 
■bricks,  as  is  the  case  on  three  of  the  old  churches  of  Greifs- 
wald,"  [Sketches  were  shown  of  several  brick  courses  with 
groutffl  of  cups.*]  "It  is  another  instance  of  that  habit  of 
the  Christian  apostles  to  borrow  all  sorts  of  practices  from 
heathendom  and  apply  them  to  their  own  cultus." 

Mr.  Franklin  Piatt  communicated  a  section  of  the  Palsf- 
ozoic  rocks  of  Blair  Co.,  Pa,,  measured  and  compiled  during 
the  last  season's  work  of  the  Geological  Survey,  by  Mr. 
Sanders. 

Prof.  Frazer  described  pot  holes  and  Indian  cup  sculpture 
on  the  shore  and  island  rocks  of  the  Susquehanna  River; 
and  Dr.  LeConte  described  the  pot  holes  produced  by  wave 
movements  on  the  north  shore  of  Lake  Superior, 

*Naprclien!iad  Klllea  on  the  Cliurchea  of  Qrlenirald,  by  Dr.  Fledel. 
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Dr.  LeConte  communicated  two  more  listji: 

1,  List  of  Coleoptera  found  in  the  Lake  Superior  region, 
by  H.  G.  Hubbard  and  E.  A.  Schwarz. 

2.  Contribution  to  a  Hat  of  the  Coleoptera  of  the  Lower 
Peninsula  of  Michigan,  by  the  same. 

Dr.  Horn  communicated  two  papers: 

1.  Synopsis  of  the  Colydud<e  of  the  TJ.  S. 

2.  Revision  of  the  species  of  the  sub-family  Bostrickidee 
of  the  U.  S. 

Prof  Frazer  threw  upon  u  screen,  by  means  of  Mr.  Hol- 
man's  calcium  light  with  microscope,  magnified  reflections  of 
the  pits  in  tin  foil  produced  by  the  stylus  of  a  phonograph, 
and  showed  by  a  diseuasion  of  their  shapes  that  different 
vowels  and  vowels  of  different  time  lengths  had  different 
and  constant  characteristic  marks  visible  to  the  eye,  that 
these  marks  were  single,  double  and  triple,  always  connected 
in  the  same  manner  and  order.  Even  the  resolution  of  diph- 
thongs appeared  possible.  His  experiments  were  made  with 
the  asaiatance  of  Mr.  Plush  of  Philadelphia,  and  on  his 
phonograph. 

Prot!.  Frazer  also  recorded  a  new  use  of  the  "  Edison  trans- 
mitter" for  measuring  amounts  of  pressure  by  means  of  the 
galvanometer. 

Pending  nominations,  Nos.  852  to  856  were  read,  and  on  . 
motion  the  regular  election  of  members  was  postponed  to 
the  next  meeting. 

And  the  meeting  was  adjourned. 

Stated  Meeting,  May  U,  1878. 
Present  13  members. 
Vice-President,  Ma.  Fralet,  in  the  chair. 
Photographs  for  tlie  Album  were  received  from  Prof  F. 
A.  March,  of  Eastoii,  Pa;  Prof.  T.  M.  Drown,  of  Easton,  Pa  ; 
Prof.  W.  C.  Catteil,  President  of  Lafayette  College,  Easton, 
Pa- ;  Prof.  Thomas  Conrad  Porter,  of  Eaaton,  Pa. ;  and  Presi- 
dent F,  A.  P.  Barnard,  of  Columbia  College,  New  York 
City,  with  a  letter  from  the  same. 
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A  letter  of  acknowledgment  was  received  from  the  Royal 
Academy  of  Sciences  in  Lisbon,  dated  March  12,  1878 
(96,  98). 

A  letter  was  received  from  the  Coant  de  Toronas,  dated 
Madrid,  April  16th,  1878,  announcing  the  transmission  of  a 
donation  for  the  Library,  as  a  mark  of  friendly  sympathy 
with  the  objects  of  the  Society, 

Donations  for  the  Libi-ary  were  received  from  the  Society 
at  Ulra  ;  Revne  Politifine ;  Commercial  Geographical  So- 
ciety at  Bordeaux;  Flora  Batava;  Astronomical  and  Anti- 
quarian Societies  of  London  ;  Editors  of  Financial  Reform 
Almanac  and  Nature;  Boston  Natural  History  Society; 
Muaeum  of  Comparative  Zoology ;  Editors  of  Plum- 
ber and  Sanitary  Etieioeer,  New  York ;  Mr.  W.  E  Dnbois 
of  Philadelphia  ;  Dr.  Henry  Hartshorne  ;  U,  S.  Gteographi- 
cal  aud  Geological  Survey  of  the  Territories,  and  Ministerio 
de  Fomeuto,  Mexico. 

The  following  communication  was  made  by  the  Secretary, 
"A  detailed  section  of  the  rocks  included  between  the  lower 
productive  coal  measures  and  the  dark  shales  of  the  De- 
vonian, in  the  vicinity  of  Reuova,  Clinton  Co.,  Pa.,  by  H. 
M.  Chance,  of  the  Geological  Survey  of  Pennsylvania." 

The  Secretary  read  portions  of  a  letter  from  Mr.  W.  D. 
H.  Mason,  Williamstown.  Pa.,  describing  the  circumstances 
of  his  recent  discovery  of  reptilian  footprints  on  a  slab  of 
slate  rock  from  the  shaft  of  the  Ellengowan  Colliery,  over- 
lying the  mammoth  anthracite  coal  bed,  in  the  Mahanoy 
Valley,  Schuylkill  Co.,  Pa.,  the  original  being  in  the  posses- 
sion of  Mr.  Lorenz  of  the  Reading  R.  R.,  to  be  dej>o3ited 
in  the  museum  of  the  Academy  of  Natural  Sciences. 

LeIltrofMr.  Wm.  D.  11.  Jfaion,  C.  E..  of^miamil-'rn.  Dauphm  Caantg, 
Pti'ntijhitaia.  on  Ihe  Bafrachi.m  Fuot-lr.irlu  from  the  EUengoman  Shaft 
»/,  Schustkiil  County.  Dat«d  AprU^,  1878. 

As  au  ailditiooal  link  added  to  knowledge  in  ihe  myBtery  atteadiog  die 
process  of  creatioD  goiug  od  durina;  ilie  coal  formntion.  \a  which  geologists 
have  beretofore  been  almost  uannimous  in  doubting  the  existence  of  higher 
lUiimal  lire,  the  finding  of  tiie  singularly  clear  fossil  Batrachian  foot-marba 
imprinted  on  the  gray  slaty  sitodstoDe  overlying  the  mammoth  seam  of 
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coal,  which  hsTO  for  some  time  past  lieen  exliibiteti  in  llie  otflce  of  W. 
LorcDE.  Esq.,  Chief  Engineer  of  the  Philadelphia  and  Rctuling  Railroad 
Compnnr.  were  placed  in  his  care  for  critical  ciaminntion  hj  ihnae  inter* 
ested  in  such  discoveries,  previous  to  lieing  presented  by  Mr.  Lorenz.  on 
taj  behalf,  to  the  Academj'  of  Natural  Sciences  at  Philadelphia. 

These  foot-marks  might  easily  be  mistaken  by  in-uple  in  general  for  those* 
made  by  a  small  bird,  on  account  of  the  three  toes  on  the  front  and  one  Hi 
the  back  part  of  the  font  with  the  Joints  and  curved  nails  or  claws,  which 
are  distinctly  shown  by  their  deeper  indentations  on  llie  stone.  Tlic 
cuahion-likc  ball  of  the  fool  aids  the  deception  ;  hut  the  regular  alternation 
of  front  and  hind,  right  and  left  fuel,  each  on  their  own  line,  as  made  by 
four-footed  animals  of.lhe  kind,  diapela  the  idea  of  a  hiped- 

These  foot-prints  were  found  on  the  ISlh  of  June,  ltJT6.  at  Ellatigowan 
colliery,  owned  and  operated  by  the  Philadelphia  and  Heading  Coal  and 
Iron  ComiKtny,  situated  in  E.  Mahanoy  Township,  Schuylkill  Co.,  Pa., 
about  midway  between  Hahanoy  City  and  Sheaandoah,  in  a  small  valley 
diverging  fVom  the  Mahanoy  valley  proper.  In  this  valley  a  split  of  the 
mammoth  seam  occurs  which  can  hest  be  explained  by  the  mining  en- 
gineers of  the  C.  &  I,  Co.,  who  have  access  to  tlie  maps  and  mines  with 
all  their  secrets,  splittings  and  ramifications,  together  with  all  the  pecu- 
liarities, depth  and  thickness  of  rock  and  coul  seams  at  that  point. 

Inquiry,  at  tlie  time,  of  the  liosaes  of  the  colliery,  elicited  the  bare  in- 
fonoation  that  the  rocks  amongst  which  the  specimen  was  found,  had  Ijccii 
taken  from  the  sliaft  wliile  it  was  being  sunk  and  overlaid  the  mammoth  : 
but  they  could  give  nothing  deflnite  as  to  depth  below  the  surface,  or  iiosl- 
tion-  Hy  own  impreseioa  is,  tliat  it  was  l«ken  from  the  upper  and  most 
shelly  or  shale-like  pi)rtion  of  this  stratum  of  slate  ;  Ihisopinion  lieing  baseil 
upon  the  fact  that  the  most  noticeable  peculiarities  c^iist  mainly  in  its  upjier 
portion.  Of  these  peculiarities,  the  frequent  oeeniTence  of  nodules  of 
hematltic  iron  and  occasional  ripple  marks  are  the  most  prominent.  In 
fact,  ft  was  by  the  observation  of  thesis  characteristics  tliat  I  was  led  lo 
search  among  the  rocks  lying  around,  tliat  the  footmarks  were  found,  and, 
if  not  destroyed  by  the  burning  of  the  breaker  last  fall,  the  other  iK>rtions 
of  the  same  rock  atill  remain  there.  The  piece  hearing  the  marks  wa^ 
much  larger  than  it  now  is  and  was  trimmed  down  for  convenience  in  car- 
riage, (hough  the  rool-maiha  were  all  preserved  and  all  I  cared  for. 

It  had  been  lying  under  the  eaves  of  a  shed,  subjected  to  the  dripping  of 
water  therefrom  for  several  years,  and  close  to  the  path  leading  around  lite 
shed,  and  by  which  path  the  mules  were  driven  when  used  at  the  breaker. 
Only  a  portion  of  one  foot  was  first  visible,  but  by  carefully  removing  thin 
films  or  scales  of  slate,  the  others  were  brought  oui.  3o  cautiously  did  I 
work,  that  the  impressions  on  the  upper  scales  were  destroyed,  because  too 
thin,  and  the  danger  of  injuring  those  on  the  body  of  the  stone.  The  fear 
of  injur;  was  so  strong,  that  I  only  felt  sure  oF  my  prize  when  it  wa.i 
safely  deposited  in  my  room  at  the  hotel.  Habitual  search  for  fossils  when 
about  a  rock  bank  of  a  coal  mine,  or  where  slates  and  shales  present  any  )!<  - 
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dicfttioD  of  foBBil  remains,  led  mo  to  search  aronnd  on  the  occasion  of  Mm 
find  which  solves  so  knotty  u  problem. 

The  frequent  occurroace  of  nodules  of  Iron  in  different  roclu,  shales,  or 
argillaceous  deposits.  I  have  never  seen  ascribed  bj  any  writer  I  hare  had 
access  to.  to  any  cause  other  than  the  accidental  collection  ol  ferruginoot 
matter  by  molecular  attracllon  ;  but  in  the  center  of  such  nodulea,  sixiie 
definite  shape  is  often  found  ;  sometimes  a  leaf,  an  insect  or  only  a  gnun  of 
sand  ;  or.  the  interior  cavity  may  be  filled  with  ocherous  or  argillaceoni 

In  the  old  red  sandstone,  fossilized  fish  and  plants  most  fteqaentlj  show 
a  casing  or  thin  cover  of  a  strongly  ferruginous  nature,  which  decreases  iu 
strength  with  increased  distance  (h>m  the  center  of  the  cast  in  tlie  same 
ratio  as  one  color  is  biendeil  into  anotlier  by  the  hrlist. 

In  the  slates  and  Sne  sandstones  where  nodules  appear,  they  eitber  have 
a  cavity  of  loose,  ocherous  matter — a  pyritoua  speck  or  a  mass  of  small. 
strongly  sulphurous  pyritus  in  crystals— somctimcB  only  a  grain  of  sand: 
and  iu  the  coarser  sandstones  between  the  coal  seams,  the  plants  exposed 
on  their  surface  present  a  dark  brown  appearance,  which  shows  a  red 
streak  when  tlie  fllm  is  thick  enough  to  bear  scratching. 

Bails  found  in  the  slates  and  fine  sandstones  vary  in  shape  as  they  do  in 
size,  from  a  perfect  sphere,  to  irregular  oblongs  of  every  imaginable  form. 

Now.  taking  the  abundance  of  fossil  fish  and  otherorganlc  remains  found 
in  some  portions  of  the  old  red  sandstone,  may  we  not  reasonably  suppose 
that  the  gray,  slaty  sandstone,  overlying  the  mammoth  coal  seam,  lying 
low  down  in  our  anthracite  coal  measure,  lias,  in  like  manner  tieen  a  re- 
ceptacle for  the  remains  of  animal  life  ;  although  these  remains  present  to 
the  eye  more  of  the  appearance  and  form  of  potatoes  than  animal  remaiuat 
Is  it  not  possible  that  by  partial  decomposition  and  chemical  action  upon 
their  tissues  and  bones,  they  were  converted  into  a  pulpy  or  gelatinous  sub- 
stance which,  by  the  action  of  tlie  water  in  which  they  were  floated  or  by 
the  joint  attrition  of  water  and  fine  mud  into  which  their  bodies  were 
borne,  these  jelly-like  remains  were  rolled  out  of  all  semblance  to  their 
original  organic  shape,  and  tlien,  by  the  strange  chemistry  of  the  period, 
became  each  a  nucleus  to  which  were  altraeted  tlie  minute  particles  of  iron 
converting  their  remains  into  the  substances  and  shapes  they  now  bear? 

These  thoughts  suggested  themselves  at  vanoiis  times  before  the  finding 
of  the  tracks  in  the  same  bed  by  the  singularly  animal-like  shape  of  some 
of  the  nodules  previously  met  with.  "Accidental"  siiapes  they  may  have 
been,  as  I  could  find  no  trace  of  tooth,  claw,  or  bone  of  any  kind,  yet  this 
does  not  discourage  me  from  holding  to  the  firm  belief,  amounting  almost 
to  conviction,  that  such  discoveries  will  be  made,  and  by  the  calling  of 
attention  to  this  point  by  men  of  acknowledged  scientific  character,  others 
may  be  led  to  examine  more  closely  these  singularly  sown  nodules  and 
yet  more  conclusively  than  tliese  few  tracks,  establish  beyond  dispute  tlie 
existence  of  animal  life  In  abundance  during  the  period  of  the  formation  of 
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The  tunnel  driven  tlirough  Big  Lick  HouDtaio,  at  the  Summit  Braacli 
Collier}'  at  this  place  (Will iamst own),  famished  me  at  one  time  with  a- 
apeciuieo  of  more  interest,  if  possible,'  tbtui  the  saurian  fool-marks  fh>m  the 
Mahonoy  Valley,  being  no  less  than  a  sandstone  cast  of  the  head  of  the 
tbish  bone  of  some  animal  that  bad  evidently  been  of  large  size,  the  cast 
having  been  over  four  inches  in  diameler,  and  nearly  ten  pounds  in  weight. 
It  was  presented  to  me  by  Mr.  Daniel  James,  tlic  foreman  of  the  gangs  of 
men  driving  the  tunnel  ^m  the  south  side.  He  could  not  find  a  trace  ol 
the  other  portion,  as  it  had  been  thrown  out  by  a  blast,  although  be 
searched  carefully.  In  appearance  the  cost  had  a  striking  similarity  to  the 
bead  of  the  femur  in  a  human  skeleton  and  was  almost  perfect,  owing  to 
its  great  hardness  and  the  hard  character  of  Ihe  surrounding  rock,  some 
of  which  clung  to  it  moat  tenaciously  and  could  not  safely  be  removed  by 
bammer  and  chisel.  Unfortunately  it  went  astray  by  getting  into  the 
bands  of  some  unprincipled  individual  during  transmission  to  the  Society 
of  Natural  Sciences  at  Reading,  to  which  my  design  was  to  present  it,  and 
only  the  memory  remains. 

This  moat  interesting  cast  was  from  a  "slip,"  in  excessively  hard  rock 
lying  north  of  what  is  here  known  as  the  "Whites"  vein  or  seam  of  coal, 
hundreds  of  feet  beneath  the  mammoth,  but  overlying  the  Lykens  Valley 
seam.  A:)  I  preserved  no  record  or  drawing  of  tliis  And,  it  is  only  by  a 
draft  iil>on  memory  to  give  an  Indistinct  Idea  of  it  in  a  rude  drawing  as 
this  •  •  •  • 

The  cast  was  a  fioe-gralni'd,  very  compact  sandstone,  wholly  different 
in  texture  and  color  from  the  surrounding  rock  of  the  "slip."  which  was 
over  a  hundred  feet  Ircneath  the  surface  of  the  mountain  and  several  hun' 
dred  yards  from  the  southern  opening  of  the  tunnel,  so  that,  without  an 
opening  to  the  surface,  which  there  was  not,  it  could  nut  reasonably  be 
suspi'Cted  to  have  been  the  remains  of  an  animal  dropped  in  t>om  the  sur- 
farc.  This  was  in  the  summer  of  1S72,  but  tlie  impression  it  Iheu  created 
was  very  strong  and  its  appearance  still  remains  vivid  in  memory. 
Respecifhily,  &c., 

WM.  D.  H.  MASON. 

WiLLiAMSTOWN,  Dauphir  Co.,  April  4,  1878. 

Prof.  Prime  exhibited  photograph  pictures  of  limestone 
(Siluro-cambrian)  outcrops  alon^  the  west  bank  of  the  Le- 
high River  above  Alleiitown,  which  evidently  verify  Profc 
Rogers'  hypothesis  of  the  cause  of  the  general  south-east 
dips  which  prevail  through  the  Great  Valley.  In  these  pic- 
tures a  number  of  local  sharp  overthrown  anticlinal  rolls  or 
saddles  are  beautifully  exhibited. 

Prof.  Frazer  remarked  that  he  had  just  completed  his 
Susquehanna  river  section  in  Lancaster  County,  through 
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the  same  Hmeetorie  formation,  and  was  surprised  to  find  evi- 
dence in  ita  construction,  of  very  broad  and  regular  anticliuaU 
with  oitposite  dips;  the  whole  limestone  series  measuring 
more  than  3000  feet;  a  measurement  corresponding  very 
well  with  that  of  the  limestones  in  York  Co. 

Prcf.  Prime  said  that  he  could  not  obtain  more  than  200i) 
feet  of  limestones  in  the  Lehigh  region, 

^rof.  Houston  described  some  improvements  which  he  and 
Prof  Thomson  had  been  making  in  the  form  of  the  tele- 
phone. 

Pending  nominations  Nos.  852  to  856  were  read  and 
balloted  for,  and  No.  857,  and  new  nominations  Nos.  858  to 
863  were  read. 

On  motion  of  Dr.  LeConte,  the  consideration  of  Prof. 
Cope's  resolution  was  again  postponed,  ou  account  of  his  ab- 
sence. 

The  ballot  boxes  being  scrutinized  bj'  the  presiding  officer, 
the  following  persona  were  declared  to  be  duly  elected  mem- 
bers of  the  Society ; 

852.  C.  Newlin  Peirce,  D.D.S.,  Philadelphia. 

853.  Rob't  H.  Alison,  M.  D.,  of  Philadelphia. 

854.  Wm.  D.  Marks,  Prof  Mech.  Eng..  Univ.,  Pa. 

855.  Lewis  M.  Haupt,  Prof  Civ.  Eng.,  Univ.,  Pa. 

856.  Burt  G.  Wilder,  Prof.  Anatomy  and  Zoologj',  CV>r- 
nell  University  at  Ithaca,  N.  T. 

And  the  meeting  was  adjourned. 


6'toferf  Meetingy  May  \lih,  1878. 

Present,  17  members. 

Vice-President,  Mr.  Fraley,  in  the  chair. 

Dr.  Wormly,  Prof.  Marks  and  Dr.  Alison,  newly-elected 
members,  were  introduced  to  the  presiding  officer  and  took 
their  seats. 

Letters  accepting  membership  were  received  from  Mr.  An- 
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drew  Sherwood,  dated  Mansfield,  Pa.,  May  4,  1878 ;  Prof. 
Wm.  D.  Marks,  dated  Univ.  Pa.,  May  7, 1878  ;  Prof.  Lewis 
M.  Haupt,  dated  Univ.  Pa.,  May  7,  1878;  Dr.  Robt.  H. 
Alison,  dated  250  S.  17th  street,  Philadelphia,  May  8  ;  Dr. 
C.  Ncwiin  Peirce,  dated  Philadelphia,  May  8,  1878;  and 
Prof.  Burt  G.  Wilder,  dated  Ithaca,  N.  Y.,  May  9,  1878. 

Acknowledgments  of  the  receipt  of  diplomas  of  member* 
ship  were  received  from  the  Hon.  Craig  Biddle,  Mr.  Edward 
Penington,  Mr.  H.  Armitt  Brown,  Prof.  Thos,  M.  Drown, 
Mr.  John  F.  Carl!,  Prof.  J.  L.  Campbell,  Hon.  M.  Russell 
Thayer,  Mr.  C.  V.  Riley,  Mr.  Samuel  R.  Langley,  Mr. 
Gideon  K  Moore,  Mr.  I.  H.  McQuillen,  Prof  C.  F.  Brackett, 
Dr.  Wm.  Goodell,  Mr.  Chae.  K  Hall,  Mr.  A.  R.  Grote,  Prof.  T. 
F.  Crane,  Prof.  H.  T.  Eddy,  Mr.  Andrew  Sherwood,  Mr.  J. 
M.  Hart  and  Mr.  John  McArthnr. 

Acknowledgments  of  the  receipt  of  iiumbei-s  of  the 
Proceedings  were  received  from  Prof.  L.  RUtimeyer,  dated 
Basel,  February  5, 1878  (99) ;  the  Lit.  and  Phil.  Society  of 
Liverpool,  Jan.  31  (99) ;  the  Smithsoaian  Institution,  April 
8  {100) ;  the  McGill  University,  May  6  (100) ;  and  the  Kew 
Bedford  Library,  May  11  (100). 

Envoys  were  received  from  the  Societies  at  Nuremberg, 
Gottingen  and  LiverjxK)!;  the  Academies  at  Vienna  and 
Rome,  and  the  Department  of  the  Interior  at  Washington. 

A  letter  of  thanks  to  the  Society  for  the  planting  of  trees 
OD  the  University  grounds,  was  received  from  Mr.  Oadwalla- 
der  Biddle,  Secretary  of  the  Board  of  Trustees  of  the  Univer- 
sity of  Pennsylvania,  dated  May  8, 1878. 

Donations  for  the  Library  were  received  from  the  Horticul- 
toral  Society  at  St.  Petersburg  (AetaHorti);  the  Academies  at 
Vienna,  Berlin,  and  Rome ;  the  Societies  at  Gottiugen,  Nu- 
remberg and  Liverpool ;  the  Revue  Politique  and  London 
Nature;  the  editors  of  the  Revista  Euskara  at  Pamplona; 
Victoria  Institute  and  John  J.  Bigsby  of  London ;  Geological 
Society  at  Glasgow;  Edinburgh  Observatory;  Boston  Natural 
History  Society ;  Dr.  J.  S.  Newberry  ;  New  Jersey  Histori- 
cal Society ;    Penii   Monthly,  Medical  News,  Journal  of 
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Pharmacy,  FrankliQ  loetitute,  Zoological  Society,  and  Prof. 
E.  D.  Cope,  of  Philadelphia;  U.  S.  Dopartiiieiit  of  the  In- 
terior; University  of  Virginia ;  Bolaiiical  Gazette;  Daven- 
port Academy  of  Natural  Science,  and  the  (.'ominisaionore 
of  the  Argentine  Republic  at  the  Centennial  Exhibition  of 
1876. 

The  death  of  Prof.  Joseph  Henry,  Secretary  of  the  Smith- 
sonian Institution,  at  W^hington,  May  13th,  1878,  aged  81 
years,  was  announced  with  appropriate  remarks  by  Mr. 
Fraiey. 

Mr.  Roberts  added  his  reminiscences  of  Mr.  Henry  at  the 
meeting  of  the  British  Association  at  Liverpool,  in  1837, 
and  described  a  characteristic  scene  between  him  and  Dr. 
Dio.  Lardiier,  and  the  cordial  reception  of  Mr.  Henry,  by 
the  distinguished  members  of  the  ABsociation  then  present; 
the  commencement  of  many  warm  and  lasting  and  honor- 
able friendships. 

On  motion  Mr,  Fairman  Rogers  was  appointed  to  prepare 
an  obituary  notice  of  the  deceased. 

The  death  of  Mr,  Robert  Frazer,  at  FhiladelphiR,  May 
4th,  1878,  aged  years,  was  announced  by  the  Secretary, 

On  motion  Mr.  Persifor  Frazer,  Jr.,  was  appointed  to  read 
an  obituary  notice  of  the  deceased. 

A  letter  to  the  Secretary  respecting  an  extract  from  a  pa- 
per on  Gas  Analysis,  by  Prof.  Sadtler,  published  in  the  Pro- 
ceedings under  date  of  April  6th,  1878,  was  received  from 
Prof.  Henry  Morton,  dated  Hoboken,  N.  J. 

Mat  15.  1S78. 
To  the  Sttretary  Anurt'ean  PhiloiopAiral  Soeittg. 

Dear  Sib  : — Id  a  printed  copy  of  a  paper  "  Od  tbe  calculation  of  Results 
in  Gas -Analyses,"  read  betore  Ihe  American  Pbilosoptiical  Society,  April 
5,  1876,  bj  Professor  Samuel  P.  Sadtler,  which  I  tiave  Just  received,  I  find 
the  following  statement : 

"  Id  a  private  letter  to  Professor  Horton,  dated  December  Slat  last,  in 
answer  lo  ooe  recuived  from  hini  a  da;  or  two  before,  calling  my  atientioD 
to  llie  error,  I  acknuwledged  tlic  error  of  the  formula  used  by  me  in  my 
printed  paper,  and  mentioned  tliat  I  was  propuaing  to  rectliy  the  result  m 
flrsl  published  by  the  aid  of  other  t«8ts." 
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Professor  9adtler  is  here  no  doubt  quoting  from  memory,  and  does  not 
intend  lo  state  what  is  ooi  true,  but  as  ilie  sifttemeni  is  not  only  incorrect, 
but  by  reason  of  its  inaccuracy  casta  a  reflection  upon  me,  I  feel  Imund  to 
call  for  a  correction.  Professor  SnUtlcr's  letter  of  December  31bI  h  now 
l)«fore  lue,  and  llie  only  pussagc  having  uny  reference  to  the  matter  reads 
as  follows  : 

"About  the  forinulK,  1  am  sorry  tbat  my  first  nuslake  still  stands  on 
record  uncorrected.  I  liad  copied  the  formulie  I  first  used  from  Poueiiu's 
article  on  analyses  of 'Pennsylvania  Natural  Gases'  in  Comptea  Ilcndus, 
and  in  my  second  lot  of  analyses  made  for  the  Survey,  I  corrected  it,  and 
corrected  the  first  lot  at  the  same  time,"  This  includes  every  word  which 
this  letter  contains  on  the  matter  referred  to,  and  while  It  may  be  that  Pro- 
fessor Sadtler  at  the  lime  of  writing  knew  all  about  the  matter,  Ibere  was 
certainly  nothing  wlialevcr  lo  imply  lliat  such  was  the  case  in  what  he 
here  states.  On  the  contrary,  when  it  is  known  that  Foncou's  article,  in  tlie 
Comptes  Rendus  referred  to,  contains  no  formula  whaltt>er,  and  that  no 
corraHion  of  analyses  was  possible  for  the  simple  reason  [hat  the  correction 
of  the  error  showed  any  analysis  to  be  impossible  except  by  discovering  a 
new  method,  it  will  appear  that  I  had  good  cause  to  believe  that  Professor 
Sadtler  was  entirely  in  the  dark  upon  the  subject. 

Ab  to  the  assertion  that  he  said  in  this  letter  "that  (he)  I  was  proposing 
to  rectify  the  results  as  first  published  by  the  aid  of  otlier  testa,"  it  is 
simply  a  lapse  of  memory  on  his  part,  as  nothing  of  the  sort  exists  in  the 
teller. 

In  a  memoir  by  Pouque  (not  Foucou),  immediately  following  that  of 
Poucou  in  tlie  Comptes  Reodus,  we  do  find  formula  in  some  sort  resembling 
those  used  by  Professor  Sadtler,  but  not  containing  his  error.  Fouqu^'s 
formula  are  In  lact  perfectly  correct,  and  so  are  his  results,  bis  only  fault 
lay  in  failing  to  perceive  that  hydrogen  might  be  regarded  as  a  lower 
member  of  the  marsh-gas  series.*  and  thus  find  a  place  in  his  general 
equation. 

Yours  respectful lly, 

HENRY  MORTON. 

Prof.  Sadtler,  to  whom  the  letter  had  been  ehown  provious 
to  the  meeting,  read  a  written  reply  to  Prof.  Morton's  state- 
ments. 

In  the  letter  from  Professor  Morton  just  read  beibre  the  Society,  he 
quotes  from  my  paper  read  here  oji  April  ,'itti,  the  paragraph  relating  to  the 
correspondence  which  passed  between  us  about  December  Slst  last,  and 
supposes  that  I  was  quoling  from  memory.  This  is  certainly  true.  I  had 
not  copied  the  letter,  as  it  was  regarded  by  me  so  entirely  one  of  friendly 
correspondence,  that  I  deemed  such  a  step  unnecessary.  My  rccollectio:i  of 

It  brMr.Wm,  E,  Ojyrrand  myBOirin  our  paper  la  the 
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my  words  iiiusi  tlierefore  liave  been  an  incorrect  one  when  I  supposed  Itui 
whL  my  acknowledgment  or  the  error  I  mentioned  the  test  proposed  by  me 
in  September  lasl  liere  before  the  Bociety.  I  certainly  have  been  under  the 
impreesioD  that  I  alluded  to  Ihem  in  writing  to  him  at  ttiat  time.  In  thb 
poiDt  tlien,  I  have  done  ProreaBor  Mortun  an  injustice.  I  must  still  rely  on 
my  recollection  of  what  I  wrote  in  thai  letter,  but  1  do  not  think  1  alluded 
to  Foucou'5  article  at  all  in  writing  to  falin.  t  (bink,  if  Professor  Monon 
would  look  at  my  letter  again,  he  will  see  tliat  i  alluded  to  Fouqu^'i 
article.  It  would  have  1)een  absurd  for  me  to  have  appealed  tn 
Fourou'g  article  aa  that  was  a  geological  one,  and  dealt  only  with  the 
matter  of  the  occurrence  of  tlienc  natural  gases.  The  article  of  Fouqu^, 
which  follows  it  in  the  Comptes  Rendus,  on  the  other  band  speaks  of  the 
analysis  of  these  gases,  and  gives  equations  for  auch  analysis.  So  what  Pro- 
fessor Morton  says  in  italics,  viz. :  that  the  article  of  Foucou  referred  tn 
"contained  no  formula  whatever,"  is  true,  but  has  no  bearing  upon  the 
question  at  issue.  I  have  alluded  in  every  pajicr  wUich  I  bave  ]>ublisbed 
on  this  matter,  including  those  in  Pnifessor  Morton's  hands  al  the  time  of 
his  first  wriliiig,  to  Fouqu6's  formulas  and  his  article,  found  in  Comjites 
Rendus,  Vol.  87,  p.  I(l4g,  and  not  to  Foucou's  article,  found  just  before  il 
on  [Hkge  1041.  Id  my  last  paper,  read  liero  on  April  Sih,  I  quote  Foaqu^'s 
language  on  Ibe  subject  Just  as  it  appears  in  the  original  French,  and  1 
tbink  the  words  are  capable  of  but  one  IntcriiretatioD,  viz, :  thai  which  I 
gave  tbem.  That  Fouqnc  was  in  error,  and  that  I  fell  originally  into  the 
same  error,  docs  not  make  me  guilty  of  a  willful  prevarication  in  this  matter 
of  quoting  Fouqu^. 

Professor  Morton  says  that  "  Fouque's  formulw  are  in  fact  perfectly  cor- 
rect, and  so  are  his  results,  bis  only  fault  lay  in  failing  tn  perceive  tliat 
hydrogen  might  be  regarded  as  a  lower  member  of  the  marsh-gas  series, 
and  thus  And  a  place  in  iiis  genera!  equation. '' 

Professor  Morton,  in  calling  attention  to  my  errors,  seems  to  me  to  lie 
willing  10  let  Fouqu(  off  much  too  easily.  His  fault  Is  greater  than  that 
here  indicated.  Fouquc  literally  tmnslaled  says,  "a  mixture  of  these  car- 
bides with  free  hydrogen  prevenU  ibis  condition  from  being  realized.  It  is 
therefore  easy  to  recoguizc  if  a  mixture  of  gaseous  hydrocarbons  consist  ex- 
clusively of  carbides  of  the  formula  C"  H-"  -^  -."  He  therefore  not  only 
"  fails  to  |>crceive  that  hydrogen  might  be  regarded  as  a  lower  member  of 
the  niarsb-gas  scries,"  to  use  Professor  Morion's  words,  but  says  distinctly 
thatjts  presence  interferes  with  the  reallocation  of  nn  equation  character- 
istic of  the  marsh-gas  hydrocarbons  as  a  series. 

I  have  no  desire  to  shield  myself  liehlnd  Fouqu^'s  faults,  but  I  wish  to 
be  given  credit  for  a  faithful  interpretation  of  his  language,  and  for  a  wil- 
lingness to  acknowledge  my  errors  when  they  are  pointed  out. 

The  Isecretarj'  exhibited  by  permission  of  Mr.  Loreiiz, 
Chief  Engineer  of  the  Reading  R.  R.,  the  stone  slab  from 
the  Eiieiigowftii  Colliery  shaft,  bearing  the  Batrachian  foot- 
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priute  mentioned  at  the  last  meeting,  and  referred  again  to 
the  letter  of  Mr.  Maaoo,  its  discoverer.  Mr.  Lesley  'stated 
that  he  understood  Mr.  Lorenz  to  wish  to  propose  for  it 
the  nauie  Anthracopes  Masoni,  provisionally,  until  the  diB- 
eoverj-  of  other  foot-prints  or  remains  of  the  animal,  should 
give  occasion  for  a  better  determination  of  genus  or  species. 

Mr.  Frazer  exhibited  what  is  perhaps  the  first  perfectly 
successful  electrotype  of  a  piece  of  a  phonograph  ribbon, 
made  by  Mr.  Edison. 

Mr.  Frazer  described  ripple-marks  on  a  slab  of  limestone 
from  the  Siluro-Canibrian  region  of  Lancaster  connty,  and 
Prof.  Prira  added  that  such  ripple-marks  entirely  cover  the 
exposed  surfaces  in  the  EuhlersviUe  Quarry,  in  Northampton 
County  ;  these  beds  being  also  of  Calciferus  sandstone  agS. 

Mr.  Frazer  then  drew  attention  to  the  great  significance 
and  geological  importance  of  his  recent  discovery  of  an  im- 
mense anticlinal,  crossing  Lancaster  county,  and  probably 
traversing  York  county  into  Maryland.  He  called  it  the 
"Martic"  anticlinal,  and  showed  how  it  exposed  fundamental 
gneiss  and  granitoid  beds  in  the  new  railroad  cuttings  along 
the  left  bank  of  the  Susquehanna  river ;  how  it  sheds  off  to 
the  north  and  to  the  south  at  least  16,000  feet  of  primal 
(Cambrian?)  slates  ;  and  how  its  eastern  prolongation,  would 
cross  Lancaster  country  into  Chester  county,  where  the 
uplift  seema  to  bo  represented  by  the  fundamental  gneiss 
aeries  of  the  Welsh  Mountain. 

The  minutes  of  the  last  meeting  of  the  Board  of  Officers 
and  C!oui;cil  were  read. 

Pending  nominations  Nos.  857  to  863,  and  new  nomina- 
tions Kos.  864  to  869  were  read. 

Prof.  Cope  called  up  his  motion  of  April  5th,  which  after 
discussion,  was,  on  motion  of  Mr.  Lesley,  indefinitely  post- 
poned. 

And  the  meeting  was  adjourned. 
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Stated  Meeting,  June  '21st,  1878. 

PreBent,  16  members. 

Vice- President,  Mr.  Prick,  in  the  chair. 

Dr.  Pierce,  a  newly  elected  member  was  introduced 
and  took  liis  scat. 

Tlie  rL'signatioii  of  Mr.  J,  In-brie  Miller  w.as  received  and 
acee|>ted. 

Pliotographs  were  received  from  Mr.  I.  Loutiiian  Bell, 
dafed  Ronnton  Grange,  Northallerton,  England,  May  17th, 
and  of  M.  M.  Chevalier,  and  Mr.  Moncure  Robinson,  from 
the  latter. 

Letters  of  acknowledgment  were  received  from  R.  I.  Kin- 
derdine,  Fnrman  Slieppard,  R.  W.  Raymond,  H.  S.  Hag^rt, 
W.  P.  Tiitbum,  W.  A.  Ingham,  W.  M.  Roberts,  W.  B. 
MuKean,  F.  Prime,  Jr.,  a  W.  Shields,  R.  Thayer,  and  Elihu 
Tlionieon  (Diplomas).  Also  from  the  Xassaii  Association  (90 
to  99) ;  Luxembonrg  Institute  {96,  98,  99),  and  the  Daveo- 
port  Academy  {81  to  100). 

Leiters  of  envoy  were  received  from  the  Royal  Academy, 
Stockholm,  and  Royal  Academy,  Lisbon. 

A  circular  letter  of  invitation  to  the  funeral  of  Isaiah 
Thomas,  was  received  from  the  Mayor  of  Wonicster,  Masa. 
Chairman  of  a  Committee  of  Invitation  ;  the  funeral  to  take 
place  June  24th.  A  donation  of  $500  to  the  American  Phil- 
osophical Society  is  mentioned  among  the  bequests  in  the 
will  of  the  deceased.  On  motion  the  Secretaries  were  re- 
quested to  resj)ectfully  reply. 

Donations  for  the  Library  were  received  from  the  Acade- 
mies and  Societies  at  St.  Petersburg,  Moscow,  Co[ieiibagen, 
Bcrliu,  Lei^«ic,  Frankfort,  Wiesbaden,  Luxembourg,  Lau- 
sanne, Rome,  Lyons,  Cherbourg,  Dijon,  Lille,  Brnxelles,  and 
Salem,  Mass. ;  also  from  the  Obdervatoriea  at  St.  Petersburg, 
San  Fernando,  Oxford  University,  and  Mexico  ;  also  from 
the  Statistical  Bureau  at  Stockliolm  ;  German  Geological 
Society;  Magazine  of  Oeneral  Science,  Berlin  ;  Prof.  Riiti- 
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meyer;  theGeot^rflphical,  Anthropological,  Antiquarian  and 
Medical  Societiea  of  Paris;  Annales  dea  Minea  and  Revue 
Politique;  the  Geographical,  Phyeical  and  Liniiean  Societies 
at  Bordeaux;  the  Royal  [nstitution.  Zoological,  Geographi- 
cal and  Astronomical  docietiea  in  Loudon  ;  Journal  of  For- 
estry and  Nature;  the  Canadian  Naturalist;  Cambridge 
M.  C.  Z, ;  Boston  N.  H.  S  :  Appalachian  Club;  Massachu- 
setts Board  of  Health  ;  Silliman'a  Journal ;  Franklin  Insti- 
tute, Journal  of  Fharniivcy,  Medical  News,  Penn  Monthly; 
Historical  Society,  Pa. ;  Geological  Survey,  Pa. ;  Judge 
Kelly  ;  S.  H.  Scudder ;  U.  S.  Fish  Commissioners  ;  Wiacon- 
Bin  N,  H.  Association  ;  Botanical  Gazette  ;  Miu.  de  Fomento 
of  Mexico;  and  the  Cincinnati  N,  II.  Society, 

The  Librarian  displayed  a  set  of  21  colored  plaster  casts, 
or  imitations  of  original  Archtelngical  American  specimens, 
in  Prof.  Qiiyot's  Museum  at  Princeton  College,  N.  J.,  made 
by  Prof.  Matile,  and  presented  to  the  Cabinet  of  the  Ameri- 
cao  Philosophical  Society,  by  Prof,  Guyot,  as  a  return  for 
the  permitted  copy  of  many  of  the  antiquities  in  the  Cabi- 
net, for  the  use  of  the  Museum  at  Princeton.  On  motion  it 
was  resolved  that  the  thanks  of  tbe  Society  be  tendered  to 
Prof,  Guyot  and  Prof.  Matile  for  this  beautiful  addition  to 
the  Society's  collections. 

The  Librarian  reported  that  Part  HI  of  the  Catalogue  was 
printed  and  ready  for  distribution;  including  Class  VI, 
Sociology,  Manufactures,  Commerce,  War  and  Law;  making 
a  volume  of  300  pagea,  bringing  the  running  folio  up  to 
page  942,     On  motion  the  distribution  was  ordered. 

The  decease  of  Mr.  Wm.  M.  Gahb,  at  Philadelphia,  May 
30th,  aged  39,  was  announced  with  appropriate  remarks  by  Ur. 
Horn,  who,  on  motion,  was  appointed  to  prepare  an  obituary 
notice  of  the  deceased. 

Prof.  Chase  communicated  a  paper,  entitled  "On  rotation 
and  radiation." 

Dr.  Weir  Mitchell,  communicated  a  paper,  entitled  "The 
effect  of  Irrelation   of  a  polarized  nerve,  Pfliiger'a  Electri- 
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onus;  by  B.  F.  Lautenbach,  M.  D.,  Ph.  D."  (165  Mas.  pp. 
of  text  and  tables.)     Referred  to  the  Secretariea. 

Mr.  Blodgett  exhibited  and  described  a  number  of  speci- 
mens  of  copper-silver  ores  from  the  minea  of  Huantajaya  in 
Peru,  oil  the  bonlere  of  Bolivia,  8  miles  back  from  the  coast 
at  Iquiqiie,  and  1°  west  of  Potosi ;  2560  feet  above  tide  ;  col- 
lected by,  or  under  the  direction  of  Governor  Pradoof  I'ero, 
and  sent  to  Philadelphia,  in  pursuance  of  a  plan  for  closer 
commercial  intercourse  between  Peru  and  the  United  States. 
Mr.  Blodget  exhibited  cliarts,  showing  the  situation  of  the 
mines;  and  also  the  positions  in  the  interior  where  newly 
discovered  valuable  deposits  of  guano  were  now  exploited 
for  commerce. 

Prof.  Halderman  read  a  paper  for  the  Transactions,  on 
aboriginal  relics  of  great  age  found  in  30  inches  of  earth, 
in  the  small  cave  near  his  house,  at  the  base  of  Chicques 
rock,  on  the  east  bank  of  the  Susquehanna  river,  above  Co- 
lumbia, in  Lancaster  county,  Pennsylvania;  and  exhibited 
a  selection  of  them  arranged  classically  on  14  cards,  to  be 
drawn  and  printed  in  illustration  of  his  memoir.  On  mo- 
tion it  was  referred  to  a  committee  consisting  of  Dr.  Dutiiel 
G.  Brinton.  Prof,  Jos.  Leidy  and  Prof,  Lesley. 

Prof.  Houston  exhibited  a  microphone  relay  made  by  him- 
self and  Prof.  E.  Thomson  of  the  Philadelphia  High  School, 
to  be  applied  to  Bell's  articulating  telephone. 

Prof.  Barker  exhibited  a  suite  of  Mr.  Edison's  instru- 
ments invented  and  made  by  him  during  the  last  year  or 
two,  and  showed  that  there  was  nothing  original  in  any  of 
the  inventions  of  Mr.  Hughes  ("  Prof.  Hughes  ")  of  London. 

Dr.  Sadtler  communicated  a  paper  entitled  "  Contribution 
Ko.  XIV,  from  the  Laboratory  of  the  Univereity  of  Pennsyl- 
vania, A  new  monochlordinitrophenol  and  an  aniline  deri- 
vative of  the  same.  No.  2,  On  Beryllium  borate,"  by 
Edgar  F.  Smith. 

Pending  nominations  Nos.  857  to  869  and  new  nomination 
Ko.  870  were  read. 

And  the  meeting  was  adjourned. 
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ERRATA. 

Page  687,  line  IStli  (rom  top,  fot  " thom'indth,"  read  '-huDdredth." 

Page  S39,  "Pints.  Liters,"  strike  out  "a"  in  second  tine. 

Page  626,  line  3  (Vom  bottom,  for  "opaciolUs,"  read  "opacicollis." 
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Put  An.  ftik  h..  Mil.  Til.  nil.  »i.  Ill,  f  33S,  lia      dill  16. 


Fia,  1.   Ch.  mvdah.  (Post-(tonlal,  Jugal,  and  quadratn-Juenl  removed.) 

P.— Piirletiil.  PU— Pterygoid.  P.O.— Foramen  Oviile. 

C— Columella.  Q,.— Quadrate.  8.— Opening  for  StapM. 

^Letters  ullke  for  all  OgureB.) 


^  (Young.)       Fia.S 


Km.  4,  Ch. 
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